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ABSTRACT
Studies of diapause in larvae of the sugarcane borer, .
Diatraea saccharalis (F.), were conducted by periodically collecting 
mature or nearly mature larvae from fields in southern Louisiana 
between December, 1958 and March, I960, These larvae were reared 
at controlled temperatures in the laboratory on fresh plant food.
Those which lived longer than 19 days in the laboratory before 
death or pupation were considered to be in diapause. This arbitrary 
period of 19 days was the upper 95 per cent fiducial limit for the 
time required for pupation by fourth instar larvae reared in the 
laboratory from eggs on fresh corn stems at 80 degrees Fahrenheit 
during the spring of 1959,
It was found that a facultative diapause is probably present in 
nature each year during the fall months among full-grown larvae in 
Louisiana. The proportion of the population observed in diapause 
was largest during October, November and December, 1959, Diapause 
development in nature required approximately three months and was 
completed in most larvae by late January, I960,
Sugarcane borers in diapause are not completely inactive. Some 
may feed at a much reduced rate and moult several times in the 
laboratory, although such feeding is not necessary for pupation. Growth 
does not accompany this supernumerary moulting.
xv
Total diapause development apparently could not be completed 
by most larvae under laboratory conditions. However, the proportion 
of field-collected diapause larvae which pupated in the laboratory 
generally increased with successive collections made during the fall 
months.
The relative absence of pinacular spots characteristic of larvae 
in nature during the fall and winter months may be only a response 
to the insects1 food which happens to coincide with the diapause 
season. The same may be true of the rich yellow body color found 
most frequently during the fall.
Fat and water analyses of field-collected larvae showed that 
their fat contents tended to increase with the age and maturity of 
the host plants on which they had fed. There was a fairly definite 
inverse relationship between fat and water content.
Diapause was not induced by feeding larvae on relatively old 
and mature com plants during July and August. 1959 in an experiment 
with caged plants in the field. Pupation was delayed among some of 
the larvae reared in the laboratory at 80 degrees Fahrenheit under zero-. 
12- and 24-hour photoperiods. There was relatively little or no delay 
in pupation among larvae reared at 80 degrees under 10- or 14-hour 
photoperiods.
Rearing larvae from eggs in the laboratory at different temperatures 
showed that the maximum constant temperature at which borer eggs can 
develop is between 92 and 100 degrees Fahrenheit, while the "developmental- 
hatching threshold" of eggs appeared to be between 53 and 59 degrees.
xvi
At a constant 92 degrees all stages developed normally except the 
moths* These emerged with crumpled wings which never expanded normally* 
When pupae were kept at 92 degrees for more than three days prior to 
moth emergence the wings of most moths failed to expand normally* 
Development from eggs to adults was completed sooner at 80 degrees 
Fahrenheit than at 70 or 92 degrees. However, the optimum temperature 
for development is probably between 80 and 92 degrees*
xvii
INTRODUCTION
The sugarcane borer, Diatraea saccharalis (F.), causes more damage 
to sugar cane In Louisiana each year than any other Insect (Long et al., 
1959). This pest also causes serious damage to rice and corn grown In 
southern Louisiana.
Studies on the biology and life history of D, saccharalis have 
been conducted by Morgan (1891), Stubbs and Morgan (1902), Holloway and 
Loftln (1919), Holloway et al. (1928), and Meadows (1938)• Stubbs and 
Morgan (Ibid.) and Holloway et al. (Ibid.) reported, that larvae lived 
unusually long periods of time without food during the fall and winter 
months before pupating. However, diapause was not mentioned by any of 
these workers.
The possibility of a facultative diapause among sugarcane borer 
larvae in nature has been suggested by observations from several sources. 
The observations of Stubbs and Morgan (1902) and of Holloway et al. (1928) 
which were mentioned above suggest that the insects were probably either 
in a state of quiescence or diapause. Long et al. (1958) found pupae in 
cane fields in relative abundance during September, 1957, but observed 
that little or no pupation occurred after September in spite of the 
occurrence of many warm days in October. It has been common knowledge for 
many years among people who have studied D. saccharalis that the body 
color of larvae of natural populations typically undergoes a seasonal
2
change similar to changes in color o£ the closely related Diatraea 
lineolata Walk, and Zeadiatraea grandiosella (Dyar) reported by Kevan 
(1944) and Hensley (1960), respectively. These color changes are now 
generally considered to be associated with diapause in these insects. 
Recent observations by Long (1960) indicate that the period of egg 
deposition by moths which develop from overwintering larvae lasts for 
approximately three weeks, that there is no overlapping of times of 
occurrence of these eggs and those laid by later generations, and that 
the seasonal occurrence of first generation eggs in nature may be 
approximately the same each year regardless of normal yearly variations 
in weather, particularly temperature.
The studies reported in this dissertation were undertaken for the 
following reasons: (1) To determine whether overwintering D. saccharalis
larvae normally go into diapause, or merely quiescence. (2) To describe 
the seasonal incidence of diapause in case it was found. (3) To learn 
as much as possible of the biology of this insect particularly during 
the fall and winter months. (4) To make preliminary observations on the 
effects of environmental factors which might be responsible for inducing 
diapause in the sugarcane borer.
REVIEW OF LITERATURE
Comprehensive reviews of the literature on diapause have been 
made by Andrewartha (1952), Andrewartha and Birch (1954), Lees (1955,
1956) and Wigglesworth (1953). Some brief and general treatment of 
the subject may be found in Lees (1950, 1952). Bodenheimer (1952) 
treated in detail the ecological, physiological, morphological, genetic 
and evolutionary aspects of diapause in insects.
Definitions of Diapause
The term diapause was first used by Wheeler (1893) to describe 
the intermediate stage between anatrepsis and catatrepsis in the embryo 
of the grasshopper, Xiphidium ensiferum Scud. Henneguy (1904) later 
used the word differently to designate "periods of arrest in the 
ontogenic development of an animal from the fertilization of the egg 
to the adult stage." With this general understanding of the term it 
was frequently used to specify even simple cases of arrested growth in 
which development was Interrupted or retarded when insects were exposed 
to conditions not optimum for development.
Shelford (1929) was first to use the term diapause in the more 
restricted sense of current usage. He suggested that diapause should 
refer only to cases where activity or development is arrested spontaneously 
and is not resumed immediately when conditions become more favorable. He
4
also suggested the term "quiescence" to be used In cases where development 
is temporarily inhibited by unfavorable conditions, and is quickly 
resumed when conditions again become favorable. Roubaud (1930) used 
the terms "diapause vrai" and "pseudodiapause", respectively, with 
essentially the same meanings described above for diapause and quiescence.
Simmonds (1948) defined diapause as a state "in which a reduction 
of growth processes or maturation occurs which is not necessarily caused 
by immediate environmental influences, does not depend for its continuance 
on unsuitable conditions, and is not easily or quickly altered by change 
to a more favorable environment. However, once the state of diapause 
comes to an end normal growth and development are resumed."
Andrewartha (1952) stated that in considering diapause it is helpful 
to think of development in terms of its morphological and physiological 
aspects which he called morphogenesis and physlogenesis, respectively.
He also stated that diapause might be considered, at least for ecological 
purposes, as a stage in physiogenesis which must be completed as a 
prerequisite for morphogenesis. He defined "diapause stage" as that 
stage in the life cycle of an animal during which morphogenesis is more 
or less at a standstill, and "diapause development" as the physiological 
development which goes on during diapause in preparation for morphogenesis. 
He wrote that in nature clear cut distinctions between diapause and non­
diapause stages are unusual.
Theories of Diapause
Literature reviews dealing with various theories of diapause which 
were more popular prior to the origin of the "hormone failure concept"
5
have been reviewed by Prebble (1941), Simmonds (1948) and Andrewartha 
(1952). A more recent review of modem theories has been made by Lees 
(1955).
Baumberger (1914) stated that in Carpocapsa pomonella L. hibernation 
is usually concomittant with overfeeding, and might result from this or 
from the accumulation of inactive substances in the cytoplasm due to 
feeding on innutritive food. He suggested that these substances reduce 
cell permeability and cause precocious senility of tissues accompanied 
by lowered rates of metabolism.
Roubaud (1922) postulated that dormancy might result from autointox­
ication caused by the accumulation of metabolic wastes which are secreted 
more rapidly than they are removed during active growth, and that a period 
of dormancy is needed to allow the elimination of urate from the tissues.
Townsend (1926) developed the water enzyme theory. He believed 
that the completion of hibernation in codling moth larvae is hastened 
by the addition of water to the tissues. He believed that water speeded 
up enzyme action, probably by diluting the body fluids, and that this 
resulted in renewed metabolic activity followed by pupation.
Koidsurai (1952) has given partial support to Townsend's theory 
above by reporting that hibernation in Chilo simplex Butler was terminated 
sooner in the spring when larvae were given contact with free water. He 
reports that water absorption by the larvae increased the activity of 
the enzyme, catalase.
Bodine (1932) studied the embryonic diapause of Melanoplus differentia 
and advanced the theory that a diapause "x-factor" is present in the 
diapause eggs of this insect when they are laid. He believed that this
6
diapause factor increases in amount and inhibits growth at high 
temperatures, but is inhibited or destroyed at lower temperatures.
Salt (1947) postulated that diapause in the wheat stem sawfly,
Cephus cinctus Nort., may be governed by two factors which he called X 
and Y. He theorized that the Y factor breaks down continuously at all 
temperatures at slower rates than the X factor; and that diapause is 
broken when the X factor is eliminated. However, he postulated that 
diapause could be reinstated by high temperatures or lack of adequate 
moisture if the Y factor is still present.
Slifer (1946) demonstrated that diapause in the eggs of Melanoplus 
differentialis could be broken by treating with wax solvents such as xylol, 
toluol and carbon tetrachloride. She suggested that during diapause the 
hydropyle of the egg is waterproofed by a waxy material secreted by the 
cells lying beneath it, and that development of the embryo is arrested 
due to a deficiency of water, and not because of some inhibiting factor 
as was postulated by Bodine (1932). When this waxy layer was removed 
water was absorbed and development proceeded normally.
Andrewartha (1952) and Hinton (1957) suggested that treatment with 
xylol injured the embryos of Melanoplus differentialis. and that the 
development which followed this treatment was a response to injury.
Slifer (1958) then conducted other experiments on this subject which 
showed that diapause in the eggs was broken due to removal of the waxy 
layer over the hydropyle which facilitated the entry of water into the1 
embryo, and as a result of these experiments rejected the interpretations 
of Andrewartha (1952) and Hinton (1957). She used mineral oil in these 
experiments to remove the waxy material over the hydropyles by immersing
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Che eggs wichout their chorions in the oil. She showed that mineral oil 
was harmless to the eggs; and stated that diapause in this grasshopper 
is not induced by any factor in the insect's external environment, but 
rather by the secretory activity of the hydropyle cells, which in turn 
is genetically controlled. She wrote that a female grasshopper 
frequently lays eggs side by side in the same egg pod, some of which 
undergo diapause while others do not.
Simmonds (1948) wrote that any external or internal conditions 
tending to cause abnormalities in physiological processes and hence in 
metabolic rate increase the chances for occurrence of diapause. He 
believed that the various theories put forward to account for diapause 
have some evidence supporting them, but that they appear each to deal 
only with certain aspects of the phenomenon, while the actual fundamental 
cause underlying all cases of diapause is found to be an abnormal 
physiological disturbance of developmental processes.
Andrewartha (1952) advanced the "food mobilization" hypothesis.
He believed that the immediate cause of retarded development in cases 
of larval or pupal diapause was probably the temporary absence of some 
hormone. He believed that the environmental stimuli which control the 
induction or termination of diapause influence the brain which in turn 
affects the hormone system, but that the brain is affected indirectly by 
these environmental stimuli through the medium of the tissues associated 
with the storage of food reserves. He visualized two different patterns 
of metabolism for diapause and nondiapause insects, respectively, which 
differed primarily by virtue of the accumulation of an "intractable" food
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reserve la diapause insects. He suggested that this food reserve could 
only be broken down after an adequate exposure to some stimulus such as 
low temperature.
Bucklin (1953) conducted experiments with Melanoplus differentialis 
from which he concluded that diapause in the eggs was broken by the 
direct effect of Ringer's solution on the embryos. Lees (1955) considered 
this to be evidence against Andrewartha's "food mobilization" hypothesis, 
since he believed that Bucklin*s experiments proved that the presence 
of "unmetabolized yolk" had no restraining influence on embryonic growth. 
Lees (ibid.) also commented that cells in diapausing grasshopper embryos 
are apparently able to resume normal development whenever they have 
access to free water.
Hinton (1957) interpreted Bucklin's (1953) work differently. He 
believed that the breaking of diapause in Melanoplus differentialis 
embryos could be due to a shock reaction instead of access to free water. 
He suggested that some cells were injured during Bucklin's experiments, 
and that these injured cells produced a substance which blocked the action 
of a diapause hormone.
Hinton (1953) suggested that diapause is brought about by the 
concurrence of two different events: (1) The arrest of growth in most 
tissues by a diapause hormone. (2) Failure of the prothoracic glands 
to secrete. He believed that diapause might be broken either by the 
secretion of the prothoracic glands or by destruction of the diapause 
hormone.
Fukuda (1951a, 1951b, 1953a, 1953b, 1953c) found strong evidence 
in experiments with Bombyx mori to support his idea that the presence or
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absence of diapause in the.eggs of this insect is determined by a hormone 
or "diapause factor" secreted by the suboesophageal ganglion. He believed 
that diapause eggs resulted from contact of the ovaries with blood 
containing this hormone, and that the pupal brain regulated the release 
of the hormone.
Hasegawa (1951, 1952) also showed that the suboesophageal ganglion 
secretes a substance which controls diapause in the eggs of the silkworm.
He extracted this substance by treating the brain-suboesophageal ganglion 
complex of about 15,000 pupae with methanol, ether and chloroform 
(Hasegawa, 1957). He found that moths from pupae which had been Injected 
with this extract laid diapause eggs.
Schroder (1957), who worked with the Colorado potato beetle, 
Leptinotarsa decemlineata Say, believed that the inhibition of metabolism 
during diapause was brought about by a hormone circulating in the blood.
He thought that this hormone was probably produced by the suboesophageal 
ganglion and other ganglia of the ventral chain.
Wigglesworth (1934, 1948) proposed the idea that diapause may 
result from the temporary failure of some growth promoting hormone.
Williams (1946, 1952) later showed that pupal diapause in the giant 
silkworm, Platvsamia cecrooia, results from a failure of the neurosecretory 
cells of the brain to secrete the hormone which is required to stimulate 
the prothoracic gland, which in turn secretes the growth and differentia­
tion hormone.
Church (1955), working with the wheat stem sawfly, Ceohus cinctus 
Nort., found evidence to support the "hormone failure concept" of diapause.
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He found that post-diapause morphogenesis in sawfly larvae was Initiated 
by the growth and differentiation hormone from the prothoracic glands, 
and that these glands were in turn stimulated by a hormone from the 
brain. He also believed that secretory activity of the brain may be 
controlled to some extent by environmental stimuli.
Morphological and Physiological Conditions 
Associated with Diapause
Hynes (1942) and Kevan (1943,1944) reported that the "resting stage 
larvae" of the neotropical corn stalk borer, Diatraea lineolata Walk., 
are butter-yellow in color and spotless, while the active larvae all 
have spots, Kevan (1944) also concluded that chemical changes in the 
insects' food, such as those that normally follow death in plant tissues, 
might be an important factor in causing the loss of spots among inactive 
larvae,
Hynes (1942) found that "resting stage larvae" of Diatraea lineolata 
were not entirely inactive. He reported that small larvae grew slowly 
to full size, and that these large "resting stage larvae" fed on dry pith 
of corn stalks and moulted several times in the laboratory, Kevan (1944) 
believed that larval feeding and growth occurred at a reduced rate in 
the early part of the resting period, but later were more greatly reduced 
or stopped. He also reported that larvae moulted without growing during 
this resting period,
Hensley (1960) found that diapause larvae of the southwestern corn 
borer, Zeadiatraea grandiosella (Dyar), were butter-yellow in color, 
while nondiapause larvae did not have this yellow color but did have
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dark pinacular spots* He also believed that diapause larvae did not 
feed, but did decrease slightly in size with occasional moults*
Based on Tucker's (1935) observation of unusually large numbers 
of D. saccharalis pupae in comparison to larvae in sugar cane fields in 
Barbados during abnormally dry weather in June, 1934, Hynes (1942) 
suggested that these pupae might have been in diapause*
Stubbs and Morgan (1902) found that full-grown D, saccharalis 
larvae pupated toward the end of winter after 75 days in jars without 
food* They also reported that larvae which hatched from eggs in late 
November did not pupate until late March or early April of the following 
year* Holloway et al. (1928) stated that overwintering larvae commonly 
live without food for a month or two* However, they also reported that 
hibernation is not complete since larvae become active on warm days and 
continue to feed to some extent.
Holloway et al* (1928) observed that full grown sugarcane borer 
larvae continued to moult at irregular intervals throughout the winter, 
but did not grow with this moulting* They found that some overwintering 
larvae decreased in size with supernumerary moulting* They stated that 
overwintering larvae usually lived seven or eight months and moulted 
10 or 12 times. These workers also reported that all instars hibernate, 
and that the smaller larvae grow slowly until by spring all are of a 
uniform size.
Holloway et al* (1928) observed that as the fall approached some 
larvae entered hibernation while others pupated* They believed that there 
was no way to tell which larvae would hibernate and which would pupate
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without delay. They reported that some larvae from eggs laid during 
mid-August completed their development at a normal rate in a screened 
lnsectary while others from the same egg mass entered hibernation. They 
also stated that roost larvae from eggs laid after mid-September go Into 
hibernation.
Stubbs and Morgan (1902) stated that dark spots were more common 
on D, saccharalis larvae during the spring and summer than during fall 
and winter. Holloway et al. (1928) also described this difference In 
color between the typical summer and winter forms.
Increased fat and/or decreased water contents have been reported 
to be typical of many Insects during diapause. A few examples are: 
Platyedra gossvplella Saund,, Squire (1940) and Fife (1949); Anthonomus 
grandis Boh., Brazzel and Newsom (1959); Pvrausta nub11alls (Hbn.), 
Kozhantshlkov (1938); Ephestla elutella Hubner, Waloff (1949); Sltona 
cvllndrlcolll8 Fahr., Davey (1956); and Loxostege stlctlcalls (L.),
Pepper and Hastings (1943).
Exposure to near optimum temperatures for development has been 
found to be detrimental to some insects during diapause. Pradhan and 
Bhatla (1956)reported 90 per cent mortality among Chilotraea Infuscatellus 
Snell larvae when they were kept at 20 to 30 degrees Centigrade early in 
the winter. Babcock (1927) observed 97 to 100 per cent mortality among 
hibernating Pvrausta nubilalis Hubn. larvae during late summer when they 
were kept at a constant 80 degrees Fahrenheit, but mortality decreased 
as larvae were exposed to field conditions for increasing periods of time 
before being brought to the laboratory. Matthes (1955) reported that
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some Fumea crasslorella Bruand larvae died when exposed to 24 degrees 
Centigrade before the completion of diapause development.
Parker and Thompson (1927) found by dissecting Pvrausta nubilalis 
Hubn. larvae that spermatogenesis was delayed during hibernation.
Santa and Otuka (1955) observed that differentiation of male sex cells 
was retarded in Barathra brassicae Linne larvae predestined for pupal 
diapause.
Environmental Factors Inducing Diapause
Initiation of diapause as result of starvation or poor quality 
of food has been reported in many cases. The resting larvae of the 
neotropical com stalk borer, Diatraea lineolata Walk.. appears in nature 
only after maize plants are mature and have ceased to grow (Kevan, 1944). 
Kevan (ibid.) believed that changes in chemical composition of the food 
were responsible for the appearance of resting stage larvae. Kevan 
(ibid.) and Hynes (1942) apparently did not consider that the resting 
stage of this insect was in diapause, but Andrewartha (1952) and Lees 
(1955) believed that these larvae did go into diapause. Lees (1953a) 
reported that Hetatetranvchus ulmi Koch mites which feed on senescing 
leaves will lay diapause eggs even under strongly diapause-preventing 
conditions of temperature and photoperiod. Hensley (1960) reported 
that diapause in the larvae of Zeadiatraea grandiosella (Dyar) results 
from poor quality food or lack of food and not from low temperature.
Squire (1937, 1939 and 1940), working with the pink bollworm, . 
Platvedra gossvpiella Saund., reported that larval diapause was induced
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by feeding on very mature food plants regardless of the time of the year. 
Fife (1949) reported that the same Insect was found in diapause most 
commonly during periods of drought, regardless of the age of the crop 
or time of year at which the drought occurred. He found an Inverse 
relationship between the moisture content of seeds and bolls and the 
proportions of the population which were in diapause.
Strelnikov (1936) concluded that water content of food was an 
important factor in inducing diapause among Loxostege sticticalls L. 
larvae. In his experiment third instar larvae fed on pigweeds containing 
85 per cent water developed without diapause, while those fed on the 
same plant species with a water content of 65 to 70 per cent entered a 
diapause which lasted for 10 months. Steinberg and Kamensky (1936) 
concluded that diapause in this species was mainly a reaction to the 
quality of the food. However, the work of Pepper and Hastings (1941) 
in Montana failed to confirm these conclusions. They reared larvae on 
eight different hosts varying in water content from 68.9 to 93.3 per cent 
and found no significant differences in the numbers of larvae entering 
diapause between groups reared on the different hosts. Lees (1955) 
pointed out that this confusion might well have arisen because of some 
environmental factor such as day length which is not always the same.
Grison (1947) reported that diapause in the larvae of Euproctis 
phaeorrhaea L. was induced by the quality of the food. He reared two 
groups of larvae, one on young and the other on old plant foliage. The 
larvae which fed on young foliage developed without diapause, while 
those reared on old leaves entered diapause in the second or third instar.
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However, according to Lees (1955), Geispitz in 1953 found no association 
between age of leaves and diapause in this species. He found, on the 
other hand, that day length was the dominant factor governing diapause 
in these caterpillars.
Gambaro (1954) reported that larval diapause in the codling moth, 
Carpocapsa nomonella L., is associated more with the quality of the food 
than with photoperiod. He found that larvae reared on mature apples 
entered diapause, while those reared on immature apples developed 
normally and pupated without diapause regardless of the time of year.
Experiments carried out by Schmieder (1933) on the small wasp, 
Mellitobia chalybil Ashm., clearly demonstrated that development of this 
parasite is governed by the quality of its food. The first few parasitic 
larvae which feed on the blood of the fresh host develop into brachypterous 
adults after approximately 14 days, while the many hundreds of parasites 
which feed later in the same host develop very slowly into macropterous 
individuals after approximately 90 days.
Babcock (1927) reported that dormancy was not initiated by low 
temperatures in larvae of the European corn borer, Pvrausta nubilalis 
Hubn. On the other hand Kozhanchikov (1938), who worked with the same 
insect in Leningrad, believed that diapause was induced by low temperature.
Mutchmor and Beckel (1958, 1959) reported that the occurrence of 
diapause in the European corn borer is governed by the temperatures and 
photoperiods prevailing during the final larval instar. They found that 
maximum diapause occurred at photoperiods ranging from 9% to 14 hours 
when the temperature was constant at 65 degrees Fahrenheit. Diapause was
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not Induced by these same photoperiods at 75 degrees Fahrenheit. They
also concluded that light did not exert Its effect on the Insects
Indirectly through its effect on the food plants. Mutchmor (1959) 
found that the Incidence of diapause Increased from zero to 100 per cent 
In a screened Insectary between July 14 and July 25 when the day length 
became shorter than 15 hours.
Eukaya (1950) reported that dormancy In Chllo simplex Butler larvae 
was Induced by Incubation of the eggs at low temperatures. When larvae 
were reared at 31 degrees Centigrade from eggs Incubated below 22 degrees
they became dormant* On the other hand, when eggs were Incubated at
27 to 31 degrees Centigrade no dormancy occurred.
Inouye and Kamano (1957) reported different critical photoperiod 
ranges for the larvae of the rice stem borer, Chllo suppressalls Walk. 
Larvae from Salgoku entered diapause whexi kept at photoperiods of eight 
to 14 hours, while other larvae from Shonal responded similarly to 
photoperiods of 14% to 15 hours per day.
Otuka and Santa (1955) reported that photoperiod acting on the 
larvae was effective for Inducing diapause in Barathra brasslcae Linne 
pupae at temperatures from 20 to 25 degrees Centigrade. They reported 
that the percentage of pupae entering diapause Increased as the photo- 
period Increased from zero to 12 hours per day, but decreased again at 
longer day lengths. They also found that a 1:1 ratio of light to dark 
was more effective than other combinations of light and dark periods.
Masaki (1956) reported that in Southern Japan Barathra brasslcae 
Linne pupae enter a short "aestivial diapause" during the summer under
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relatively long photoperiods of approximately 16 hours, and a long 
"hibernal diapause" at relatively short photoperiods of approximately 
12 hours. He found that in northern Japan this species enters only 
the "hibernal diapause."
According to Lees (1959), Danilyevsky in 1957 reported that the 
moth, Acronvcta rumicis L., also shows local adaptations to photoperiod. 
Insects from the Leningrad region (60 degrees north latitude) responded 
to a critical photoperiod of approximately 20 hours, while those from 
Vitebsk and Sukhumi (55 and 43 degrees north latitude, respectively) 
responded to critical photoperiods of 18 and 14% hours, respectively.
Masaki (1959) reported the occurrence of two seasonal types of 
diapause in pupae of the geometrid moth, Abraxas miranda Butler:
(1) "Aestivation diapause" which is induced by long day lengths and 
rising temperatures. (2) "Hibernation diapause" which is induced by a 
combination of medium day lengths and mild temperatures.
Dickson and Sanders (1945) and Dickson (1949) stated that diapause 
in the oriental fruit moth, Grapholltha molesta Busk, was controlled by 
temperature and day length during the larval feeding period. Dickson 
(1949) reported that photoperiod is only effective in inducing diapause 
at medium temperatures from 21 to 26 degrees Centigrade, and that 
maximum diapause was induced at these temperatures with 12 hours of 
light per day. He also found a similar response to photoperiod in the 
codling moth, Carnocansa pomonella L., except that higher temperatures 
and slightly longer photoperiods were required to prevent diapause in 
this species.
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Way et al. (1949) and Way and Hopkins (1950) reported that pupal 
diapause in the tomato moth. DlaTaraxlaoleracea L., is determined by 
the temperatures and photoperlods to which the larvae are subject. Way 
and Hopkins (ibid.) found that low temperatures and short photoperiods 
tended to induce diapause, while high temperatures and long photoperiods 
tended to prevent it. They also found that the response to one of these 
factors was partly determined by the amount or intensity of the other.
According to Lees (1953a, 1953b) the red spider mite, Metatetranychus 
ulmi Koch,lays two types of eggs. Diapause.eggs are laid by winter form 
mites and nondiapause eggs by the summer form. He found that low 
temperatures and short photoperiods up to 15 hours resulted in the 
development of winter form mites, while long photoperiods and high 
temperatures favored the appearance of the summer form. He also found 
that high temperatures (25 degrees Centigrade) apparently reduced the 
typical reaction to short photoperiods, and that low temperatures (10 
degrees Centigrade) resulted in some diapause even with long photoperiods.
Kogure (1933) found that in a blvoltine race of Bombyx mori long 
days induced diapause and short days prevented it. He observed that at 
15 degrees Centigrade moths laid diapause eggs when they developed from 
eggs and larvae exposed to at least 16 hours of light per day, while with 
less than 14 hours of light per day all eggs were of the nondiapause type. 
He also found that at relatively high temperatures (24 and 28 degrees 
Centigrade) most eggs were of the diapause type at all photoperiods.
Geispitz (1949) reported that Dendrolimus nini L. larvae fed and 
grew without interruption at 19 or 20 degrees Centigrade under constant
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illumination. But when the photoperiod was reduced to nine hours the 
larvae entered diapause within approximately one month. However, when 
diapause larvae were exposed to constant light growth and feeding were 
resumed in 14 or 15 days.
Smith and Langston (1953) reported that with the western grape 
leaf skeletonlzer, Harrisina brillians B. & McD., photoperiod was the 
dominant and probably the only environmental factor controlling the 
induction of diapause. They found that high and low temperatures did 
not influence the initiation of diapause.
Corbet (1955, 1956) reported that the emperor dragon fly,
Anax imperator Leach, is probably the first invertebrate in which a 
response to changing rather than absolute photoperiod has been discerned.
He found that diapause could be induced in the nymphs by photoperiods 
which decreased at the rate of three minutes per day, or by an unchanging 
photoperiod of 15% hours.
Norris (1958, 1959) reported that a reproductive diapause in the 
red locust, Nomadacris septemfasciata (Serv.), could be induced by 
decreasing photoperiods and by short constant photoperiods.
Paris and Jenner (1959) reported that the initiation and termination 
of larval diapause in the pitcher-plant midge. Matriocnamus knabi. were 
tinder the control of day length. They found that long days prevented 
and short days induced diapause, but that the entire critical range 
separating short from long photoperiods was only from 12 to 13 hours.
They concluded that temperature played only a modifying role in the control 
of diapause. Diapause inducing photoperiods were most effective at
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intermediate temperatures from 23 to 25 degrees Centigrade. Low 
temperatures reduced the effect of diapause-inducing photoperiods, 
while high temperatures prevented pupation. Jenner (1960) recently 
reported that these larvae were sensitive to light intensities below 
0.000025 foot candle.
Tsuji (1958) and Tzanakakis (1959) conducted studies on the Indian- 
meal moth, Plodia interpunctella (Hubner) which indicated that full 
grown larvae of this species may enter a weak diapause in response to 
changes in temperature. They both reported that larvae reared from 
eggs incubated at 30 degrees Centigrade entered diapause if they were 
transferred to 20 degrees Centigrade prior to the fourth instar stage.
Blake (1958) reported an obligate diapause in larvae of the 
varied carpet beetle, Anthrenus verbasci (L.). He found that these 
larvae entered diapause each winter even when they were reared under 
constant conditions in the laboratory. A relatively low temperature 
of 15 degrees Centigrade apparently affected only the rate of post­
diapause development by prolonging the life cycle over a two year 
period. Larvae entered diapause each winter regardless of whether 
one or two years were required to complete the life cycle.
Harvey (1957) reported studies on the spruce budworm, Choristoneura 
fumiferana (Clem.), which is essentially univoltine when reared in the 
laboratory at 71 degrees Fahrenheit with long photoperiods. However, 
under these conditions from three to four per cent of the larvae did 
not enter diapause. By selection of this phenotype through six
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generations he produced a strain which was almost diapause-free at 
long photoperiods, but which entered diapause uniformly when exposed 
to short photoperiods. In other words, through a process of selection 
he produced a strain In which photoperiod was the dominant factor 
regulating the occurrence of diapause. The new strain was still 
primarily photoperiod dependent after 12 generations.
METHODS AMD MATERIALS
Laboratory Rearing from Eggs to Adults
Prior to May, 1959 sugarcane borers were reared In a temperature 
controlled room where the average temperature was approximately 80 
degrees Fahrenheit, but where dally fluctuations of five to seven 
degrees above and below this mean were common. After May, 1959 larvae 
were reared at controlled temperatures in Precision Low Temperature 
Cabinets manufactured by the Precision Scientific Company, Chicago,
Illinois (Figure 1). These cabinets could be controlled in the range 
of five to 50 degrees Centigrade with a normal deviation of less than 
one degree. A fan operated continuously to prevent stratification of 
temperatures in the cabinets.
Eggs for rearing were deposited by moths on wax paper which lined 
the insides of oviposltion cages made from pint-sise ice cream cartons. 
Cages containing moths were kept over moist sand and examined daily for 
eggs. The sheets of wax paper were removed and cut into little pieces 
with the egg masses adhering to them. Egg masses were then placed in 
covered Petri dishes and each dish provided with a small piece of moist 
cotton to maintain humidity. Eggs were kept in these dishes until 
development had progressed to the "black head stage."
When eggs reached this stage they were transferred to glass "hatching 
vials" 27 millimeters wide and 95 millimeters tall each containing from
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Figure 1. A constant temperature cabinet equipped with lights 




eight to 10 strips of fresh corn leaf about two Inches long. These vials 
were closed with 80-mesh screen to prevent larvae from escaping. The 
strips of leaves provided food for some early hatching larvae before the 
others had hatched. Eggs of about the same age were placed together 
in the "hatching vials," and those in the same vials always hatched within 
12 hours of each other.
Newly hatched larvae were always transferred with a sable brush 
to individual glass rearing vials 20 millimeters wide and 80 millimeters 
tall before they were more than 12 hours old. A strip of fresh corn 
leaf 40 to 60 millimeters long was kept in each of these vials as food 
for the first three larval instars (figure 2, first vial on left). Each 
vial was closed with a cotton plug and contained about one milliliter of 
tap water which provided moisture for the insects and also helped to 
keep the leaf sections fresh.
After the third moult larvae were given tender pieces of young corn 
stems 30 to 45 millimeters long (figure 2, second vial from left). This 
corn was grown from Louisiana-521 seed corn in the field during the 
spring and summer, and in the greenhouse during fall and winter. Corn 
plants usually had not tasseled and were from five to eight weeks old 
when cut for feeding.
Each larva was transferred to a clean vial with fresh food whenever 
necessary, which was every two to five days depending largely upon the 
rearing temperature. Pupae were transferred to vials containing about
20 millimeters of moist cotton (figure 2, third vial from left).
All vials containing larvae were examined daily to determine when 
the larvae moulted, and head capsules were removed for measurement.
Figure 2. Rearing vials arranged from left, to right showing:
(1) Vial provided with leaf section and water for 
rearing the first three larval Instars. (2) Vial 
containing piece of corn stem for rearing older larva. 





Exuviae were usually found outside the borer tunnels, but occasionally 
stem sections or leaf midribs had to be dissected to determine whether 
the insect had moulted, or to retrieve a head capsule.
The maximum width of each head capsule measured was determined 
with the aid of an ocular micrometer mounted in one eyepiece of a 
binocular microscope. Only complete and "unseparated" head capsules 
were measured. Head capsules from larvae of fifth instar size or larger 
were frequently found in two parts which had separated along the 
epicranial suture.
Larvae were usually reared in the laboratory under conditions of 
complete darkness except for the relatively short periods of time 
required to make observations and change food. However, two photoperiod 
experiments were conducted in which larvae were reared in complete 
darkness, or with periods of 10, 12, 14 or 24 hours of continuous light 
per day. Larvae reared in "complete darkness" were actually exposed 
for five minutes or less per day to light for the purpose of making the 
necessary daily observations and changing food. Larvae in the other 
treatments were observed each day during the light periods.
Light in these experiments was furnished by two 15-watt daylight 
type fluorescent tubes each 17 inches long. The lights were situated 
six inches apart on the upper shelf of a temperature cabinet. Rearing 
vials containing the larvae were kept on the middle or bottom shelf of 
the cabinet on wood racks or in pint-size paper ice cream cartons. The 
cartons had been painted inside with Dupli-color Spray Enamel (Wrought 
iron flat black, No. DA-1605), manufactured by the Aerosol Division of
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the Duplicolor Products Co., Inc., Chicago 16, Illinois. Each carton 
was also covered with aluminum foil on its outer surface to reflect 
the light rays. Arrangement of the lights and the cartons containing 
the rearing vials is shown in figure 1.
While the fluorescent tubes burned continuously during these 
experiments the different photoperiods were regulated manually by 
putting the rearing vials inside the closed ice cream cartons at the 
proper times each day for the desired dark periods. The vials were 
kept in racks on the middle shelf of the cabinet only six to 10 inches 
from the lights during photoperiods, and on the bottom shelf in the 
ice cream cartons during dark periods.
The larvae used in each photoperiod experiment hatched from eggs 
laid in the laboratory at 80 degrees Fahrenheit by a single female 
moth. These eggs were incubated in darkness.
Recognition of Diapause in Field-collected Larvae
The presence of diapause in mature or nearly mature field-collected 
larvae was determined by rearing these larvae in the laboratory at 80 
degrees Fahrenheit by the method already described for larvae beyond 
the third instar stage. Any field-collected larva which lived more than 
19 days in the laboratory before pupation or death was considered to be 
in diapause. Larvae reared from eggs at 80 degrees on com stems in the 
laboratory during March and May, 1959 required an average of 12.7 days 
to pupate after the third moult; the upper 95 per cent fiducial limit for
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this period woe 18,6 days. Since most field-collected larvae were at 
least fifth instar size, the 19-day limit is considered to give a 
conservative estimate of the numbers of larvae in diapause.
Several groups of field-collected larvae were reared on pieces of 
stems of sugar cane suckers or green beans. Some were kept in vials on 
moist cotton without any food. However, where these deviations from 
the standard rearing procedure were followed they have been Indicated 
at appropriate places in the summary tables or in the text of the 
chapter on results.
Besides the usual records kept on moulting, records were also kept 
on the frequency of feeding by field-collected larvae. Fresh food and 
clean vials were provided every two or three days simultaneously for all 
of the larvae in each collection, and the presence or absence of excrement 
in the vial8 at this time was used to determine whether feeding had 
occurred.
Larvae from several field collections were classified individually 
with respect to body color before they were put in the rearing vials.
These classifications were frequently relative and arbitrary since there 
was often present a wide variety of intergrade forms between spotted and 
unspotted or yellow and pale larvae.
Field-collected larvae were always reared at 80 degrees Fahreheit 
in the laboratory. Prior to May, 1959 these larvae were reared in the 
temperature controlled room already described. After this time they were 
reared in the constant temperature cabinets.
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Fat and Water Determinations
Apparently full grown field-collected larvae were occasionally 
analysed for their fat and water contents. The amounts of water present 
were always calculated as percentages of the live weights of larvae, 
while fat percentages were based on dry weights of the Insects.
Groups usually of five or 10 larvae were weighed on an analytical 
balance and put In 25- or 50-milllllter Erlenmeyer flasks soon after 
they were brought from the field. These open flasks were held In a 
drying oven at 100 degrees Centigrade for 36 to 48 hours after which 
there would have been no further loss In weight. The flasks were then 
cooled In a desslcator over dry calcium chloride for two to four hours, 
and the larvae were again weighed on an analytical balance. The difference 
between the dry and live weights represented the amount of water 
originally present in the insects.
To determine fat content the dried larvae were crushed and put in 
volumetric flasks or small bottles to which from 30 to 100 milliliters 
of anhydrous diethyl ether were added. With occasional shaking by hand 
the flasks were stored at room temperature for 72 to 96 hours, or they 
were stored for 24 to 48 hours after 6 to 12 hours on a mechanical shaker. 
The liquid was then filtered and the filtrate collected in 125-milliliter 
Erlenmeyer flasks to which one or two boiling chips were added before 
the flasks were put on a boiling water bath until the ether had evaporated. 
The flasks were then placed in the drying oven overnight. The residues ■ 
were finally dried in a dessicator over dry calcium chloride for 8 to 12 
hours before they were weighed on the analytical balance. The weight of
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this residue was taken as the amount o£ ether-soluble fat originally 
present in the larvae*
Rearing Larvae in the Field on Corn of Different Ages
Caged com plants in the field were manually infested with newly 
hatched D, saccharalis larvae at Baton Rouge, Louisiana to study the 
effects of age or maturity of host plants on the rate of borer development* 
These plants were dissected August 19-22, 1959 to determine the numbers 
and stages of development of sugarcane borers present at that time*
Four plots of com two rows wide and 34 feet long were planted 
March 20, April 4, May 18 and May 26, 1959, respectively. The first 
three plantings were made with a variety of sweet com, and the last with 
Louisiana-521 field com* Plastic screen cages were erected over three 
of the plots shortly after the plants emerged to prevent egg deposition 
by sugarcane borer moths* However, a cage was placed over the fourth 
plot too late to prevent some natural infestation*
On July 12, 1959 five newly hatched larvae were placed on each 
plant in the first three plots and on alternate plants in the fourth
plot where some natural Infestation had already occurred* The plants
«
which were not artificially infested in the fourth plot were marked so 
that an estimate of the amount of natural infestation that had occurred 
could be obtained when they were dissected* Data from this plot were 
subsequently corrected for the artificial infestation so that they would 
be more comparable with data from the other plots* The conditions of the 
plants as determined by their appearances at the time when larvae were 
placed on them are described in table XXI, footnotes e through h*
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From 39 to 41 days after these plants had been artificially 
Infested they were dissected, and the numbers of larvae, pupae and pupal 
skins found In each plant were recorded* The larvae found were kept 
and reared In the laboratory.
RESULTS
Rates of Development at Different Temperatures
Table I shows the average numbers of days required for development 
of the different stages of D. saccharails at several different 
temperatures. No eggs hatched at 53 or 100 degrees Fahrenheit.
Several egg masses were incubated at 53 degrees for 51 days and then 
transferred to 80 degrees for seven days, but none hatched. Although 
these eggs did not hatch, they did take on the characteristic orange 
hue associated with early embryonic development after four weeks at 
53 degrees. However, this was eventually followed by shrinkage and 
death. Over 90 per cent of the eggs incubated at these same times 
hatched when the incubation temperature was 80 degrees Fahrenheit.
Table I also shows that less time was required for the complete 
development of the immature stages of D. saccharalis at 80 degrees 
Fahrenheit than at any other temperature used. Over 90 per cent of 
the eggs hatched when they were incubated at 70, 80 or 92 degrees 
Fahrenheit. Total development from egg to moth required an average 
of 35.7 days at 92 degrees which was two and one-half days longer than 
the average period of time required for the same amount of development 
at 80 degrees. However, all the moths reared at 92 degrees had abnormal 
crumpled wings which permanently prevented their flying.
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Table I. Rates of development of Dlatraea saccharalis (F.) reared at different constant 








Averaee numbers of days reauired for development by staeesa
Instars
Pupa Total1st 2nd 3rd 4th 5th 6th 7th 8th
100b failed to a*
hatch - - - - - - - - - -
92c 4.0 2.1 2.7 2.7 3.5 6.0 7.7 6.7 11.0 6.5 35.7
(45) (39) (37) (27) (22) (15) (3) (1) (12) (12)
80d 5.0 2.2 2.9 3.0 3.6 5.1 6.6 6.2 6.9 33.2
(105) (100) (94) (87) (75) (40) (5) - (63) (63)
70® 9.0 5.0 4.7 5.9 6.4 10.5 14.2 _ • 13.0 63.7
(43) (43) (39) (31) (25) (16) - - (22) (22)
59f 28.0 15.0 13.9 11.1 16.9 mm — 41.0 ?
(36) (46) (47) (38) - - “ - (2) -
538 failed to — mm _ _ - - - mm - -
hatch - mm - - - - mm - -
SunfreB in parentheses indicate numbers of insects upon which averages are based.
^Rearing started September 10, 1959.
cSunsnarized from data in table XXII in the appendix.
^Summarized from data in tables XIX, XX and XXI in the appendix.
Summarized from data in table XXIII in the appendix.
^Rearing started July 11, 1959. Each insect spent one stage in its life cycle at 59 degrees, while
all earlier stages were spent at 80 degrees.
^Rearing started May 7, 1959.
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In a subsequent experiment 35 pupae collected from the field in 
August, 1959 were incubated at 92 degrees Fahrenheit. Twenty-eight 
moths with normal wings emerged within three days. The remaining seven 
moths emerged on the fourth day; four of these were normal and three 
had crumpled wings. In another experiment 13 pupae collected from the 
field in August, 1959 were held at 80 degrees for a few days before 
being transferred to 92 degrees. Seven moths with normal wings emerged 
during the first three days at the higher temperature; the remaining 
six emerged after four to six days at 92 degrees and all had crumpled 
wings. In one other experiment seven field-collected pupae were held 
at 92 degrees in the laboratory during August, 1959. Three moths with 
normal wings emerged during the first three days at this temperature, 
while all of the remaining four emerged later with crumpled wings.
Larvae hatched after 28 days from eggs which were incubated at 
59 degrees Fahrenheit (Table I). Although records were not kept on the 
exact numbers of eggs which hatched, it is certain that the hatching 
percentage found at this temperature was lower than those observed at 
70, 80 or 92 degrees. At 59 degtees many eggs developed to the "black­
head stage" but then failed to hatch.
Thirty-eight out of 40 larvae which hatched from eggs incubated 
at 59 degrees Fahrenheit died during the first stadium when they were 
confined with fresh corn leaves at 59 degrees in the laboratory. Two 
larvae survived the first moult, but died during the second stadium 19 
and 21 days after hatching, respectively. The numbers of days required 
for the development of each Immature stage at 59 degrees, shown in table I
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are based upon observations of insects which were kept at 80 degrees 
prior to the beginning of the stage in question, at which time they 
were transferred to the 59 degree temperature. Under these conditions 
larval mortality did not exceed 10 per cent for any one stadium, and 
several records were obtained at 59 degrees for each of the first four 
larval stadia.
Two prepupae, collected from the field and placed in the 59 degree 
cabinet, pupated after two days and then spent 41 days in the pupal 
stage before moths emerged (Table I). Hating and oviposition also 
occurred at this temperature when newly emerged moths were confined 
in oviposition cages. Females laid fertile eggs after six days, and 
larvae hatched from these after five days incubation at 80 degrees 
Fahrenheit.
Table I indicates that the rate of development increased with 
temperature up to 80 degrees Fahrenheit, that it may have been slightly 
reduced at 92 degrees, and that normal development did not occur at 100 
degrees. There is some indication that the first four larval instars 
may be more tolerant of the relatively high 92 degree temperature than 
more nearly mature larvae, since the rate of development for early instars 
increased with temperature up to 92 degrees.
It is also apparent from table I that the duration of larval 
stadia tends to increase with each successive instar at most temperatures 
accomodating development. However, at 59 degrees Fahrenheit the 
duration of larval stadia decreased with each successive instar during 
the first three stadia.
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Seasonal Occurrence o£ Diapause
To determine whether D, saccharalis larvae go into a true diapause 
or only become quiescent during the fall and winter months, mature or 
nearly mature larvae (fifth or sixth instars) were collected from the 
field and reared on fresh pieces of corn stems in the laboratory at 
80 degrees Fahrenheit, These collections were made periodically from 
December, 1958 until March, I960, Collections were made from several 
different sugar cane fields located in several different areas of 
southern Louisiana, However, most of the collections for the winter 
of 1958-59 were made in a field of small late summer-planted sugar cane 
located one mile south of Napoleonville, Louisiana, Most of the 
collections for the summer and fall of 1959 and winter of 1959-60 were 
made in a field of C,P, 47-193 plant cane located on Westover Plantation 
near Port Allen, Louisiana which was harvested November 11, 1959,
The last column of table II shows the relative abundance of pupae 
found in each field on each collection date expressed as percentages of 
the total numbers of sugar cane borer larvae and pupae collected.
Figure 3 shows graphically the relationship between abundance of pupae 
and time of year for two different seasons in the fields at Napoleonville 
and Port Allen, respectively. In the field at Port Allen pupae were 
relatively abundant in July 1959, but pupation had apparently decreased 
considerably by late September, Only one pupa out of 645 borers collected, 
was found at Port Allen during October, No pupae were found at Port Allen 
after October, although periodic collections were made there until 
March 22, 1960. In the field at Napoleonville less than one per cent of
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Table II. Seasonal occurrence of Diatraea saccharalls (F.) pupae In 
cultivated fields, Louisiana, 1959-1960
Numbers Numbers
Dates of 







Dec. 10 1958 Napoleonville Small
sugar cane
172 1 0.6
Dec. 14 1958 Lakeland Small
sugar cane
84 0 0.0
Dec. 30 1958 Napoleonville Small
sugar cane
189 5 2.7
Feb. 17 1959 Napoleonville Small
sugar cane
68 3 4.4
Mar. 10 1959 Napoleonville Small
sugar cane
119 35 29.4
Mar. 12 1959 Baton Rouge Dry corn 
stalks
26 3 U.5
July 22 1959 Port Allen Sugar cane 250 100 40.0
Sept .23 1959 Port Allen Sugar cane 98 18 18.4
Sept .25 1959 Baton Rouge Sorghum 80 20 25.0
Oct. 2, 1959 Baton Rouge Dry corn 
stalks
200 10 20.0
Oct. 24 1959 Port Allen Sugar cane 163 0 0.0
Oct. 28 1959 Port Allen Sugar cane 482 1 0.2
Nov. 26 1959 Port Allen Cane trash 58 0 0.0
Dec. 7, 1959 Baton Rouge Sugar cane, 
suckers
35 0 0.0
Dec. 17 1959 Baton Rouge Sugar cane 
suckers
20 0 0.0
Dec. 22 1959 Port Allen Cane trash 21 0 0.0
Dec. 29 1959 Baton Rouge Sugar cane 
suckers
40 0 0.0
Jan. 1° 1960 Baton Rouge Sugar cane suckers
38 0 0.0
Jan. 21 I960 Port Allen Cane trash 49 0 0.0
Feb. 16 1960 Port Allen Cane trash 62 0 0.0
Feb. 16 1960 Baton Rouge Cane trash 30 0 0.0
Mar. 21 1960 Franklin Cane trash 23 0 0.0
Mar. 22 1960 Port Allen Cane trash 21 0 0.0
Apr. 8, 1960 Franklin Cane trash 44 25 56.8
aSmall sugar cane plants at Lakeland and Napoleonville grew from seed 
cane planted In late sunnier, 1959*
^Mostly fifth or sixth Instar larvae and never smaller than fourth 
Instar.
Figure 3. Seasonal abundance of Diatraea saccharalis (F.)
pupae during different years at Napoleonville 
and Port Allen, Louisiana, reppectively, 
1958-1960.a
aBased on data in table 11 for collections from 
Napoleonville and Port Allen, Louisiana.
Abundance of pupae is expressed as the percentage 
of immature stages, including only fourth, 
fifth and sixth instar larvae and pupae, which 













the borers collected were pupae In early December, 1958* Less than 
five per cent were pupae until after mid-February, However, about 30 
per cent of the borers found at Napoleonville were pupae by March 10,
1959,
The numbers of days required for the pupation of field-collected 
larvae kept in the laboratory at 80 degrees Fahrenheit are shown in 
tables III and IV columns six, seven and eight for larvae collected 
from December, 1958 until March, 1959 and from June, 1959 until March,
1960, respectively. The relationship between the mean duration of this 
larval period and the time of year is graphically illustrated in 
figure 4 for larvae collected during the two different seasons at
Port Allen and Napoleonville, respectively. The time required for 
pupation of larvae collected at Port Allen and Napoleonville began to 
decline during December of both years, and this decline appears to have 
ceased for all practical purposes by mid-February of both years. Averages 
of eight to 11 days were required for pupation of larvae collected from 
the field at Port Allen prior to October, 1959 and after mid-February, 
I960. Larvae collected at Port Allen during October, November and 
December, 1959 required an average of from 23 to 25 days for pupation.
The seasonal abundance of diapause larvae in the field from 
December, 1958 until March, 1959 and from June, 1959 until March, 1960 
is shown in the ninth columns of tables III and IV, respectively.
Figure 5 shows graphically the relationship between the abundance of 
diapause larvae and the time of year for the fields at Port Allen and 
Napoleonville, The proportions of larvae which were in diapause in
Table III. Seasonal occurrence of diapause among field-collected Djatraea saccharalis (F.)
larvae, Louisiana, 1958-1959*
Dates of 







Days required for 
pupation in the 














Dec. 10, 1958 Napoleonville Small sugar cane 49 88 15.7 9 27 14 86 6
Dec. 14, 1958 Lakeland Small sugar cane 38 74 14.2 8 23 13 100 3
Dec. 30, 1958 Napoleonville Small sugar cane 50 84 12.9 1 40 12 67 8
Jan. 23, 1959 Napoleonville Small sugar cane 50 86 11.9 4 22 6 100 2
Jan. 24, 1959 Baton Rouge Dry corn stalks 18 67 11.9 5 18 11 0 5
Jan. 26, 1959 Baton Rouge Dead sugar cane 
stalks
20 80 12.7 7 19 5 0 4
Feb. 17, 1959 Napoleonville Small sugar cane 28 64 7.7 2 19 0 0
Feb. 18, 1959 Baton Rouge Dead sugar cane 
stalks
22 68 9.3 4 16 5 0 12
Mar. 10, 1959 Napoleonvil1e Small sugar cane 31 77 7.8 1 21 3 100 2
Mar. 12, 1959 Baton Rouge Dead sugar cane 
stalks
41 80 7.2 2 13 7 0 6
Mar. 12, 1959 Baton Rouge Dry com stalks 21 81 7.9 5 14 0 m 0
aData are summarized from tables XXIV, XXV, XXVI, XXVII, XXVIII, XXIX, XXX, XXXII, XXXIV, XXXV and XXXVI 
in the appendix.
^See table II, footnote a
cAverage numbers of days lived in the laboratory by diapause larvae in excess of 19 days.
Table IV* Seasonal occurrence of diapause among field-collected Diatraea saccharalis (F*)
larvae, Louisiana, 1959-1960a
Dates of 







Days required for 
pupation in the 













June 5, 1959 Franklin Sugar cane 50 90 5 A a 1 . 17. 6 0 9July 22, 1959 Port Allen Sugar cane 19c 94 8.6j 7d 14d 5 - -Aug* 14, 1959 Port Allen Sugar cane 32e 83 ll.ld 7 18 16 - -
Sept.23, 1959 Port Allen Sugar cane 40 55 10.7 7 21 40 12 26
Sept*25, 1959 Baton Rouge Sorghum 10 10 7.0 7 7 70 0 12
Sept.25, 1959 Baton Rouge Dry corn stalls 9 0 - m - 56 0 17
Oct. 24, 1959 Port Allen Sugar cane 21 43 22.8 16 29 67 43 19
Nov. 26, 1959 Port Allen Cane trash 16 60 20.9 12 38 63 44 12
Dee. 7, 1959 Baton Rouge Sugar cane 14 71 18.9 11 37 36 60 10
Dee. 22, 1959 Port Allen Cane trash 21 52 25.0 18 37 71 60 9
Jan. 21, 1960 Port Allen Cane trash 26 62 12.1 9 15 19 0 15
Feb. 16, 1960 Port Allen Cane trash 40 65 10.7 7 18 13 0 10
March 22.1960 Port Allen Cane trash 19 74 9.4 4 13 5 0 6
«Data are sunmarized from tables XXXVIII, XXXIX, XL, XLI, XLII, XLV, XLVII, XLIX, LI, LII, LIII and 
LIV in the appendix*
^Average numbers of days lived in the laboratory by diapause larvae in excess of 19 days. 
cIncludes record for one larva which was discarded after 21 days in the laboratory.
<*Does not include records for larvae which were discarded after 21 days in the laboratory. 
eIncludes records for three larvae which were discarded after 23 days in the laboratory.
Figure 4. Numbers of days required for pupation of
Diatraea saccharalis (F.) larvae collected 
from the field during different months of 
the year and reared on fresh corn stems in 
the laboratory at 80 degrees Fahrenheit, 
Baton Rouge, Louisiana, 1958-1960.a
aBased on data in tables III and IV for 
















30 Napoleonville, La., 1958-59 










Figure 5. Seasonal occurrence of diapause in field-
collected Diatraea saccliaralis (F.) larvae, 
Louisiana, 1958-1960.a
aBa8ed on data in tables III and IV for 
collections from Napoleonville and Fort Allen, 
Louisiana*
V
Per cent of larvae In diapause








several fields from June, 1959 until March, 1960 varied from five to 71 
per cent according to the criteria used for determining diapause (Table IV), 
From December, 1958 until March, 1959 the proportion of larvae in diapause 
was found to vary from zero to only 14 per cent (Table III). Figure 5 
shows that the proportion of larvae in diapause at Port Allen increased 
steadily from July until October. From 63 to 71 per cent of the borer 
population in the field at Port Allen was in diapause during October, 
November and December, 1959. The proportion of larvae found in diapause 
in this field declined rapidly after December, 1959, was between 10 and 
20 per cent during January and February, 1960, and had declined to five 
per cent by March, I960. The proportion of larvae in diapause at 
Napoleonville during the 1958-59 season was only 14 per cent on December 10, 
but showed a general decrease from this time throughout the remainder 
of the winter.
Numbers representing the relative intensities of diapause for 
diapause larvae collected from different fields at different times are 
presented in the last columns of tables III and IV. These figures are 
somewhat erratic, but indicate that September and October were months of 
maximum diapause intensity (Table IV).
The tenth columns of tables III and IV show the percentages of 
diapause larvae which were able to complete diapause development and 
eventually pupated in the laboratory. These data in table IV indicate 
that 60 per cent of the diapause larvae collected from the field during 
December completed diapause development and pupated in the laboratory. 
Forty-three 44 per cent of the diapause larvae collected during
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October and November, respectively pupated in the laboratory. There 
was very little completion of diapause development in the laboratory 
during September, although 40 per cent or more of the field population 
was found to be in diapause at this time (Table IV). The data in 
table III cover a period from December to March of another year and 
show that the per cent of diapause larvae which eventually pupated in 
the laboratory varied from zero to 100 per cent. However, comparatively 
few diapause larvae were available for rearing during this time.
The fifth columns of tables III and IV show the percentages of 
total larvae collected from different fields at different times which 
pupated in the laboratory. Figure 6 shows that the proportion of 
larvae collected in the field at Fort Allen which pupated in the lab­
oratory at different times of year was inversely related to the incidence 
of diapause.
A number of borer killed plants (deadhearts) containing live borers 
was brought to the laboratory from the field at Napoleonville 
November 12, 1958. These were divided into two groups, one of which was 
placed under a screen cage in the laboratory at approximately 80 degrees 
Fahrenheit.* The second group was kept outdoors, but was shaded from 
direct sunlight.
The deadhearts kept in the laboratory were examined February 3, 1959 
(after 83 days), and found to contain two live larvae. Eleven moths 
had emerged during this time. These deadhearts were completely dry 
and had been for several weeks. The two larvae were apparently full* 
grown. Their bodies were completely devoid of spots and were rich yellow
Figure 6. Relationship between the occurrence of diapause and
per cent pupation obtained in the laboratory with field- 
collected Diatraea saccharalis (F.) larvae, Louisiana, 
1959-1960?








Oct. MarchJan. Fab.July Aug. SapC.
Tl»a of yaar
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In color. Both larvae pupated within five days after they were 
provided with fresh succulent pieces of corn stems. On the same date 
the second group of deadhearts which had been kept outdoors was found 
to contain 17 live borers. Five moths had emerged during the 83-day 
period, and four of these were known to have emerged during mid- 
November. Sixteen of these larvae were provided with pieces of fresh 
corn stems. Eight of the larvae were taken into the laboratory where 
the temperature was approximately 80 degrees Fahrenheit; the remaining 
eight were left outdoors, but protected from direct sunlight as before. 
Seven of the eight larvae brought into the laboratory pupated within 
13 days; the remaining larva died on the eighth day. Four of the eight 
larvae kept outdoors pupated after 58 to 77 days (average of 68 days); 
one larva died after two days and the remaining three lived from 51 to 
55 days before dying without pupating.
Morphological and Physiological Conditions 
Associated with Diapause
Fat and water content. A number of larvae were selected at random 
for fat and water analyses from several field collections made during 
1958 and 1959. Tables V and VI summarise the results from these 
analyses of larvae collected from late summer-planted sugar cane and 
from dead or dying corn stalks, respectively. Table V shows that the 
fat contents of larvae collected from late summer-planted cane at 
Napoleonville ranged from approximately 30 to 34 per cent during 
November and December. However, on January 22 field-collected borers 
contained approximately 39 per cent fat. Larvae collected from sugar
Table V. Percentages of fat and water in Diatraea saccharalis (F.) 
larvae collected from sugar cane, Louisiana, November, 
1958 - January, 1959a
Numbers
Host . of larvae Per cent Per cent 
Dates Localities material analysed0 water” fat8
Nov. 12, 1958 Napoleonville Small
sugar cane
30 68.3 33.4
Dec. 9, 1958 Napoleonville Small
sugar cane
40 67.2 34.4
Dec. 30, 1958 Napoleonville Small
sugar cane
40 68.1 30.5
Jan. 22, 1959 Napoleonville Small
sugar cane
48 69.4 39.3
Jan. 27, 1959 Baton Rouge Sugar cane 
trash
40 67.0 44.7
Summarized from table LVXI in the appendix.
^See table II, footnote a.
°Larvae were divided into groups of eight or 10 insects each for 
analyses.
^Based on live weights of larvae.
Sased on dry weights of larvae.
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Table VI. Percentages of fat and water in Dlatraea saccharalls (F.) 
larvae found In corn stalks, Baton Rouge, Louisiana, 
August, 1958 - January, 1959a
Dates
Numbers of larvae 
analyzed Per cent Water0 Per cent fat^
Aug. 21, 1958 20 65.9 36.0
Sept. 19, 1958 60 65.3 43.2
Sept. 28, 1958 120 61.1 44.8
Nov. 5, 1958 40 61.0 47.0
Dec. 5, 1958 30 62.7 45.2
Jan. 23, 1959 40 67.6 40.8
^Summarized from data in tables LV and LV1 in the appendix.
^Larvae were divided into groups of five or 10 insects each for 
analyses.
°Based on live weights of larvae.
^Based on dry weights of larvae.
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cane trash at Baton Rouge on January 27 contained about 45 per cent fat. 
Table V shows relatively little difference in water content of larvae 
collected at the different times.
Table VI shows that the fat content of larvae collected from 
com stalks at Baton Rouge during the same season increased from 36 per 
cent in August to 47 per cent in early November, but declined afterwards 
to approximately 41 per cent in late January. Water content varied 
from 61 to more than 67 per cent. There appeared to be some negative 
correlation between fat and water content in these larvae.
On February 16, 1960 10 large apparently fat (rich yellow colored) 
larvae and 20 relatively pale apparently lean larvae were collected 
from sugar cane trash and analyzed for fat and water content. These 
analyses failed to show any appreciable differences between the two 
groups.
Coloration. After examining sugar cane borers in nature at 
different times of year it became apparent that larvae encountered 
during the fall and winter months frequently did not have the dark 
pinacular spots which were so typical of larvae found during the spring 
and summer. It also appeared that many of the larvae encountered during 
the fall and comparatively fewer of those found during the winter had 
a pronounced yellowish body coloration. During late winter the typical 
color of the integument was more nearly gray or transparent but still 
without the dark pinacular spots. However, all variations in body color 
may be found in the field at all times of year. Figure 7 shows two 
D. saccharalls larvae representing the typical summer and winter forms, 
respectively.
Figure 7. Typical spotted and unspotted Diatraea saccharalis (F.) 
larvae characteristic of spring or summer and fall 
or winter populations, respectively. Spotted form 
at top, and unspotted form at bottom.
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Table VII shows the length of life in days before pupation or 
death of spotted and unspotted larvae collected from different fields 
of corn, sorghum and sugar cane at different times. Each larva from 
each collection was classified as either spotted or unspotted when 
brought into the laboratory. The classification was both relative 
and arbitrary. There were no significant differences in the amounts 
of time required for pupation or in the duration of larval life in 
the laboratory between the spotted and unspotted groups of larvae.
Since the presence or absence of the diapause condition was considered 
to depend upon the length of time required for pupation of field-collected 
larvae in the laboratory, it seems that the presence or absence of spots 
was not associated with diapause. There was no appreciable difference 
in the amount of pupation occurring in the laboratory between the two 
groups of spotted and unspotted larvae.
Table VIII shows the average fat and water contents of four 
groups of spotted and unspotted larvae collected from fields of com 
and sugar cane during October, 1959. The spotted larvae from com and 
sugar cane contained four per cent more water than the unspotted larvae. 
The unspotted larvae contained from 9.3 to 14.5 per cent more fat than 
the spotted larvae.
Table IX shows the length of life in days before pupation or 
death of yellow and pale larvae collected from different fields of 
sugar cane and com at different times and reared with or without food.
In this particular case all of the larvae were unspotted regardless of 
whether they were classified as yellow or pale. There were no significant
Zable VII. Per cent pupation and rates o£ development of spotted and unspotted 
Diatraea saccharalls (F.) larvae collected from fields and reared in 
the laboratory at 80 degrees Fahrenheit, Baton Rouge, Louisiana, 1959-1960*
Average lengths of larval life










in the laboratory in days 
Larvae which
pupated All larvae
Feb. 17, 1959 Napoleonville Small Corn stems Spotted 11 73 7.6 7.0
sugar cane Unspotted 17 59 7.8 7.1
Feb. 17, 1959 Napoleonville Small None Spotted 16 62 5.9 9.1
sugar cane Unspotted 11 91 6.4 7.3
Sept.25, 1959 Baton Rouge Sorghum Com stems Spotted 10 10 7.0 25.4
and corn Unspotted 9 0 0.0 25.7
Oct. 2, 1959 Baton Rouge Dry corn Sugar cane Spotted 22 9 4.0 25.8
stalks Unspotted 24 4 12.0 32.5
Oct. 24, 1959 Port Allen Sugar cane Com stems Spotted 11 27 19.7 31.5
Unspotted 10 60 24.3 27.9
Oct. 24, 1959 Port Allen Sugar cane Sugar cane Spotted 19 21 66.0 51.4
Unspotted 10 20 52.0 59.3
Nov. 26, 1959 Port Allen Sugar cane Com stems Spotted 6 50 22.0 28.2C
Unspotted 10 60 20.3 22.1
Nov. 26, 1959 Port Allen Sugar cane Sugar cane Spotted 12 25 18.3 28.2
and beans Unspotted 9 78 19.9 25.6
Nov. 26, 1959 Port Allen Sugar cane Beans Spotted 12 33 24.5 24.8
Unspotted 6 50 17.7 22.0
Dec. 7, 1959 Baton Rouge Sugar cane Com stems Spotted 10 60 19.2 21.2
Unspotted 4 100 18.5 18.5
Dec. 7, 1959 Baton Rouge Sugar cane Sugar cane Spotted 12 17 16.0 34.9
Unspotted 3 67 23.0 20.0
Dec. 22, 1959 Port Allen Sugar cane Com stems Spotted 6 83 27.6 23.8
Unspotted 15 40 22.8 23.9
Jan. 21, 1960 Port Allen Sugar cane Com stems Spotted 9 67 12.0 16.6
Unspotted 17 59 12.2 14.8
Average of all collections Spotted 42 19.2 25.2
Unspotted 57 19.7 23.6
aSummarized from data in tables XXX, XXXI and XLII through LII, inclusive, in the appendix.
t>See table II, footnote a. u>
cincludes record for one additional larva which was accidently killed after living 42 days in the laboratory.
Table VIII* Percentages of fat and water in spotted and unspotted 












October 2 C o m e Spotted 24 67.7 43.2
Unspotted 26 63.7 57.7
October 24 Sugar cane^ Spotted 30 65.7 40.1
Unspotted 30 61.7 49.4
Summarized from data in table LVIZI in the appendix.
^Larvae were divided into groups of from eight to 10 insects 
each for analyses.
cBased on live weight of larvae.
<%ased on dry weight of larvae.
Sead com stalks at L.S.U. campus, Baton Rouge, Louisiana. 
^Living sugar cane on Westover Plantation, Port Allen, Louisiana.
Table IX. Per cent pupation and rates of development of pale and yellow Diatraea sa^ ^ n,|*alls (F.) 
larvae collected from fields and reared In the laboratory at 80 degrees Fahrenheit, 
Baton Rouge, Louisiana, 1959a
Average lengths of larval life 
Larval food in the laboratory in days











Feb. 17 Napoleonville Small Corn stems Yellow 4 50 7.5 5.2
sugar cane Corn stems Pale 13 69 7.3 7.7
Feb. 17 Napoleonville Small No food Yellow 7 100 7.1 7.1
sugar cane No food Pale 4 75 4.7 7.5
Feb. 18 Baton Rouge Cane trash Corn stems Yellow 12 67 10.8 10.7
Corn stems Pale 10 70 7.7 9.8
Feb. 18 Baton Rouge Cane trash No food Yellow 15 87 10.9 11.0
No food Pale 7 29 17.0 38.6d
Mar. 12 Baton Rouge Cane trash Com stems Yellow 9 89 7.4 7.2
Com stems Pale 32 78 7.1 9.1
Mar. 12 Baton Rouge Cane trash No food Yellow 15 80 8.1 9.9
No food Pale 25 64 10.7 17.2e
Mar. 12 Baton Rouge Dry corn Com stems Yellow 8 75 8.0 8.3
stalks Com stems Pale 13 85 7.9 7.9
Average for all collections Yellow 70 78 8.5 8.5
Pale 104 67 8.9 14.0
Summarized from data in tables XXX, XXXI, XXXII, XXXIII, XXXV, XXXVI and XXXVII in the appendix. 
bSee table II, footnote a.
CA wad of moist cotton was kept in the bottom of each vial when no food was provided, 
dIncludes record for one additional larva which was discarded after living 62 days in the laboratory. 
eIncludes record for two additional larvae which were discarded after living 40 days in the laboratory.
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differences in the amounts of time required for pupation or in the 
average durations of larval life in the laboratory between the two 
types of yellow and pale larvae. There was no significant difference 
' in the per cent of larvae which pupated between the two groups.
Moulting frequency. Rearing records kept on sugar cane borer 
larvae collected from the field during the course of this study show 
that diapausing larvae usually moulted a larger number of times before 
pupating then nondiapause larvae (Table X). Almost all nondiapause 
larvae pupated at the first or second moult after being brought to the 
laboratory from the field. Eighty-four per cent of the diapause larvae 
which pupated in the laboratory did so at the second or third moult 
after they were brought from the field. Eight per cent of these 
larvae pupated at the fourth moult, and an equal proportion at the 
first moult after they were brought to the laboratory. Data in the 
last column of table X show that 64 larvae died without pupating after 
moulting from one to six times in the laboratory.
A group of 29 larvae collected from a sugar cane field October 24, 
1959 were brought to the laboratory and fed freshly cut pieces of 
young suckers of sugar cane due to a shortage of corn plants at this 
time. Four of the six larvae which pupated moulted from five to seven 
times in the laboratory (Table XXXXVI in the appendix). Twleve of the 
23 larvae which died without pupating moulted from four to nine times 
in the laboratory. Larvae which pupated lived an average of 61 days, 
and those which died without pupating lived an average of 55 days after 
being brought to the laboratory where the temperature averaged 
approximately 80 degrees Fahrenheit.
Table X. Moulting frequencies In the laboratory among diapause
and nondiapause Dlatraea saccharalls (F.) larvae collected 
from fields, Baton Rouge, Louisiana, 1958-1960®
Per cent of larvae which moulted 
the Indicated numbers of times 
Numbers of Nondiapause larvae Diapause larvae
moult8b which pupated Pupated Pled
1 52 8 6
2 46 52 23
3 2 32 23
4 0 8 22
5 0 0 20
6 0 0 5
100% (296 larvae) 100% (40 larvae) 100% (64 larvae)
Summarized from data In tables XXIV, XXV, XXVI, XXVII, XXX, 
XXXIV, XXXVIII, XLI, XLII, XLV, XLVII, XLIX, LI, LII and LIII in the 
appendix.
^Numbers of moults observed after larvae were brought from the 
field to the laboratory.
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Changes In head capsule size. Exuviae of nondiapause larvae 
reared from eggs in the laboratory on pieces of fresh corn stems were 
removed from the rearing vials, and the widths of their head capsules 
were determined under the microscope with the aid of an ocular 
micrometer* Table XI shows that the average widths of head capsules 
increased geometrically by an approximately constant ratio through 
the first four instars* The average widths of head capsules increased 
from *30 millimeter in the first instar to 1*72 millimeters in the 
sixth instar* The observed ranges in size of head capsules did not 
overlap between the first four instars, but did overlap among the 
fourth and subsequent instars.
Similar measurements made of larvae reared in the 80 degree 
photoperiod experiment, to be described later, showed that when data 
from all the different photoperiod treatments were pooled, overlapping 
in sizes of head capsules began between the second and third instars 
(tables LX, LXI, LXIX, LXIII and LXIV in the appendix). The average 
sizes of all head capsules measured in this experiment were slightly 
smaller after the first instar than those shown in table XI* However, 
the ranges in size of head capsules were larger in the photoperiod 
experiment, and for all instars except the first included both larger 
and smaller measurements than are shown in table XI* These data were 
not presented in table XI, and the data presented in this table are 
believed to be more nearly representative of typical nOndiapause larvae*
Figure 8 shows the relationship between head capsule size and 
stage of development for nondiapause larvae reared from eggs in the
Table XI. Head capsule widths for instars of Diatraea saccharalis (F.) larvae reared in the 
laboratory at 80 degrees Fahrenheit, Baton Rouge, Louisiana, 1959-1960a
Widths of head capsules In millimeters by Instars
1st 2nd 3rd 4th 5th 6th 7th 8th
Mean .30 .44 .68 1.03 1.35 1.72 -
Min. .28 .38 .57 .83 1.17 1.47 -
Max. .32 .48 .80 1.33 1.57 1.90 - -
No. of 
records 87 81 74 64 27 3 tm
Summarized from data in tables XIX and XX in the appendix.
Figure 8. Changes in head-capsule size with moulting of diapause 
and nondiapause Diatraea saccharalis (F.) larvae,
Baton Rouge, Louisiana, 1958-1960.a
aNumbers in parenthesis indicate the numbers 
of records used in computing the average head- 
capsule widths.
Diapause larvae were collected from fields 
and reared on corn in the laboratory at 80 degrees 
Fahrenheit (tables XXIV, XXXVI, XXXVIII, XLI, XLII, 
XLV, XLVII,.XLIX, LI, LII and LIII in the appendix).
Nondiapause larvae were reared from eggs in 
the laboratory (tables XIX and XX in the appendix).
In preparing the curve for diapause larvae it 
was assumed that all borers were in the sixth 
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laboratory (table XI) and diapause larvae collected from the field.
It is apparent that supernumerary moulting of diapause larvae in the 
laboratory was not accompanied by any appreciable change in the 
average size of head capsules.
Other data contained in tables XXXXIII, XXXXIV, XXXXVI, XXXXVIII 
and L of the appendix show that mature larvae collected from the field 
during fall and winter months and reared on sugar cane suckers in the 
laboratory moulted several more times before pupation or death, but 
showed no appreciable growth with this additional moulting. In fact 
the head capsules of some of these larvae actually decreased slightly 
in size with successive moults in the laboratory.
Factors Possibly Involved in the Initiation of Diapause
Maturity of host plant. Five newly-hatched sugarcane borer 
larvae were placed on each com plant to be artificially infested in 
four caged field plots to determine whether maturity of the food plants 
alone might be sufficient to initiate diapause. The plants were 
artificially infested July 12, 1959 which is prior to the seasonal 
advent of diapause in sugar cane fields. The three oldest plantings 
were of sweet com and the last of field com, variety Louisiana-521.
The plants were dissected 39 to 41 days after they had been artificially 
infested to determine the numbers of larvae, pupae and pupal skins 
present. This was equivalent to approximately one week more than the 
average time that should have been required under optimum conditions 
for the complete development of one generation of sugarcane borers.
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Table XII shows that pupation varied only from 78 to 88 per cent 
among larvae reared on corn which varied In age from 85 to 154 days 
at the time of examination. The youngest corn had tasseled and bottom 
leaves were just beginning to turn yellow at this time, while the 
leaves and stems of the oldest corn were brown and yellow, respectively, 
and relatively dry. There was an apparent increase in larval mortality 
from 40 to 53 per cent with increasing age of the host plants.
To determine whether any of the larvae obtained from these caged 
plants in the field were in diapause they were brought to the laboratory 
for rearing at 80 degrees Fahrenheit on corn kernels in the early dough 
stage. Table XIII shows the numbers of these larvae which pupated and 
the average numbers of days required for pupation by spotted and 
unspotted larvae from the different aged com plants. All but three 
of these larvae died or pupated within 17 days in the laboratory.
The remaining three were discarded after 26 days. Thirty of the 36 
larvae pupated and there appeared to be no significant differences 
in per cent pupation or in time required for pupation between larvae 
from different aged com plants or between spotted and unspotted 
larvae. However, it is of interest to note that 11 out of 17 larvae 
from the two older age groups of com plants were classified as 
unspotted, while only six out of 19 larvae from the two younger age 
groups were considered to be unspotted.
The apparent discrepency between the number of larvae found in 
the 85-day old com in table XII and the number reared from this same 
com in table XIII is due to the fact that there were additional larvae
Table XII. Numbers of Diatraea saccharalis (F.) recovered from com plants of different ages 39-41 
days after plants were artificially infested with newly hatched larvae, Baton Rouge, 
Louisiana, August 19-22, 1959a
Dates of 
planting
Ages of plants 





Numbers of Diatraea saccharalis (F.) 
found after 39-41 days 





March 20 154 14® 4 2 27 88 53
April 4 138 25£ 14 15 35 78 49
May 18 93 17® 6 4 37 87 45
May 26 85 6h 4 4 20 86 40
aFive newly hatched larvae were placed on each plant July 12. First three plantings were of 
sweet corn and last planting was field com variety Louisiana-521. 
t>Numbers of days since planting.
°Based on the total numbers of larvae, pupae and pupal skins recovered 39-41 days after plants 
were artificially infested.
*%ased on the numbers of newly hatched larvae originally placed on the plants.
eMo8t of the leaves dead and dry but stems still green when plants were artificially infested.
^Many leaves beginning to die when plants were artificially infested.
^Tasseling complete and many lower leaves showing yellow when plants were artificially infested. 
^Plants all green with no tassels showing when artificially infested.
64
Table XIII, Pupation and rates of development of Diatraea saccharalis 
(F.) larvae dissected from corn plants of different 
ages and reared in the laboratory at 80 degrees Fahrenheit 
on soft corn kernels, Baton Rouge, Louisiana, August 20-22, 
1959
Ages of Numbers Average lengths of larval
plants in Larvae reared which life in the laboratory in
davs Coloration Numbers pupated days before pupation
154 Unspotted 2 2 1.5 4 0Spotted 2 2 6.5
138 Unspotted 9a 8 7.5 7  QSpotted 4a 3 8.3
93 Unspotted 3 2 13.5 1 A  OSpotted 3 3 9.0 iu»o
85 Unspotted 3 2 5.5 *7 CSpotted 10a 8 8.8 7*5
36 30
a0ne larva was discarded after living 21 days in the laboratory
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present In the 85-day old com from natural Infestation which occurred 
before the cage was erected over this plot. Correction was made for 
this in table XII as already has been mentioned in the previous section 
on methods.
Table XIV summarises the results from fat and water analyses of 
mature or nearly mature larvae taken from stalks of field com of 
six different ages planted in 1958. There was little difference in 
water content of larvae from the different aged plants. However, 
there was clearly a consistent Increase in fat content of larvae with 
increasing age of the plants in which they were found.
Species of food plant. Some of the borers brought to the 
laboratory from sugar cane fields during October, November and December 
of 1959, were divided into two groups, one of which was fed fresh pieces 
of com stems from the greenhouse while the other received fresh pieces 
of stems of sugar cane suckers cut from a field of C,F, 44-101 plant 
cane at the L,S,U, campus. Table XV shows that larvae from the October 
24th collection when fed in the laboratory at 80 degrees Fahrenheit on 
sugar cane lived almost three times as long (average 61,3 days) before 
pupating as did larvae which were fed com stems (average 22,8 days). 
However, in the November and December collections there was no appreciable 
difference in the average amounts of time required for pupation between 
larvae fed com stems and those fed sugar cane. An appreciably larger 
proportion of larvae from all three collections pupated when fed com 
stems than when fed sugar cane.
Photoperiod and temperature. Two experiments were conducted to 
determine whether certain photoperiods might induce diapause at constant
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Table XIV. Percentages of fat and water in Diatraea saccharalis (F.) 
larvae dissected from com stalks of different ages, 
Baton Rouge, Louisiana, September, 1958a
Ages of plants at 
time of dissection0
Numbers of 
larvae analysed0 Per cent water** Per cent fatc
67-76f 30 64.8 39.7
81-908 30 63.6 41.3
98-107h 30 62.1 41.4
112-121* 30 63.3 43.1
127-1361 30 61.8 51.2
140-149* 30 63.6 47.5
Summarized from data in table LV in the appendix.
^Numbers of days since planting.
cLarvae were divided into five groups of six insects each for 
analyses.
**Based on live weights of larvae*
Sased on dry weights of larvae.
^Tassels formed but leaves and stalks yet green.
Stalks green, leaves drying.
**Upper portions of stalks green, lower portions yellow, all leaves 
dead and dry.
^Stalks dead and relatively dry.
Table XV, Pupation and rates o£ development o£ Diatraea saccharalis (F.) larvae collected 
from sugar cane fields and reared in the laboratory on corn stems or sugar cane 









of days required 
for pupation In 
the laboratory
Oct. 24, 1959 Fort Allen Com 21 43 22.8
Oct. 24, 1959 Port Allen Sugar cane 29 21 61.3
Nov. 26, 1959 Port Allen Com 15 60 20.9
Nov. 26, 1959 Port Allen Sugar cane*3 21 48 18.7
Dec. 7, 1959 Baton Rouge Com 14 71 18.9
Dec. 7, 1959 Baton Rouge Sugar cane 15 27 19.5
Summarized from data in the tables XLV through L, inclusive, in the appendix.
^Larvae were reared on fresh green beans for eight days after which they were fed sugar 
cane suckers.
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temperatures of 70 and 80 degrees Fahrenheit, respectively. Newly 
hatched sugarcane borer larvae were reared under different light regimes 
in individual glass vials provided with pieces of fresh corn leaves 
or stems.
Table XVI shows that at 80 degrees Fahrenheit the average amounts 
of time required for complete larval development (pupation) were less 
with 10 or 14 hours of light per day than with zero, 12 or 24 hours. 
Larvae with 12 hours of light per day lived longest before pupating, 
while those with 14 hours of light required the shortest average amount 
of time to pupate. An analysis of variance of the data indicated that 
there were significant differences in time required for pupation among 
the different light regimes at the five per cent level of probability 
using a method of weighted mean squares (Snedecor, 1956) although the 
maximum difference between means was only 6.3 days. The ranges between 
minimum and maximum periods of larval development were relatively smaller
with 10 or 14 hours of light per day than with zero, 12 or 24 hours. The
"\
computed variances of these developmental periods at zero, 12 or 24 hours 
of light per day were from four to more than eight times as large as 
those for larvae reared under 10 or 14 hours of light. It was found 
that these variances were not homogeneous with a probable error of 
less than 0.5 per cent according to Bartlett's teat for homogeniety of 
variances (Snedecor, 1956, p. 287). There were no appreciable differences 
in per cent pupation among the different photoperiods.
Table XVII shows that at 70 degrees Fahrenheit there were no 
appreciable differences in per cent pupation among the different
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Table XVI, Pupation and rates of development of Diatraea saccharalis 
(F,) larvae reared in the laboratory at 80 degrees 
Fahrenheit under different photoperiods, Baton Rouge, 
Louisiana, February 13, 1960a
Hours of light Per cent
Days required for pupation 
in the laboratory
per day pupation Mean Min. Max. Variance
24 72 31.1 20 48 66.41
14 78 26.4 21 33 14.42
12 72 32.7 22 50 57.56
10 78 29.6 23 33 9.80
0 72 32.2 21 56 83.81
Summarized from data in tables LX through LXIV, inclusive, in 
the appendix. Eighteen larvae were reared at each photoperiod.
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Table XVII. Pupation and rates of development of Diatraea saccharalis 
(F.) larvae reared in the laboratory at 70 degrees 




Hours of Days required for pupation lived more than
light Per cent in the laboratory 52 days before
per day pupation Mean Min. Max. death or pupation
24 46 40.8 30 51 1
14 46 47.3 38 62 1
12 54 49.0 34 62 3
10 54 46.3 32 62 5
0 46 50.5 41 73 2
Summarized from data in table LIX in the appendix. Thirteen 
larvae were reared at each photoperiod. After 52 days at 70 degrees 
Fahrenheit the remaining insects were transferred to 80 degrees.
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photoperiods. All of the larvae remaining in the experiment after 
52 days at 70 degrees were transferred to a temperature of8Q degrees. 
Pupation started earlier and was completed sooner with 24 hours of 
light per day than with any other photoperiod used, while the reverse 
of this can be said for the larvae reared under total darkness. The 
average amount of time required for pupation at 70 degrees was longer 
with the 12-hour photoperiod than with the 10-, 14- or 24-hour photo- 
periods. However, the total number of larvae which lived longer than 
52 days before pupation or death was maximum at the 10-hour photoperiod, 
and minimum with 14 or 24 hours of illumination per day.
Different generations. Eggs were obtained from moths taken in a 
light trap or from moths reared from mature field-collected larvae 
during March, May and September of 1959. Larvae from these eggs were 
reared under similar conditions in the laboratory at 80 degrees 
Fahrenheit to determine if the tendency toward diapause might be 
inherently stronger among larvae from eggs laid late in the summer 
than among larvae from eggs laid earlier in the season.
Table XVIII shows no appreciable differences in numbers of days 
required for pupation among the three different rearings. However, 
when the larvae which died are considered together with those which 
pupated it is apparent that the proportions of the total numbers of 
larvae reared which lived longer than 27 days consistently increased 
from March to September. Twenty-seven days is the upper 95 per cent 
fiducial limit computed from the numbers of days required for complete 
development at 80 degrees Fahrenheit of larvae reared from eggs laid 
in March and May, 1959.
Table XVIII. Pupation and rates of development of Diatraea saccharalis (F.) larvae reared in the 
laboratory at 80 degrees Fahrenheit from eggs deposited by field-collected insects 
at different times of year, Baton Rouge, Louisiana, 1959a
Larvae living longer than 
27 days
Numbers of Per cent Average numbers of Average lengths
Dates larvae reared pupation days from hatch to pupa Per cent of life in days
March 27 36 50 22.6 0 -
May 8 57 70 20.8 12 41.3
Sept* 10 21 48 22.5 29 38.2
Summarized from data in tables XIX, XX and XXI in the appendix.
DISCUSSION
Table I indicates that the maximum constant temperature at which 
D. saccharalis eggs can develop is between 92 and 100 degrees 
Fahrenheit, while the "developmental-hatching threshold" £or eggs 
appears to be between 53 and 59 degrees Fahrenheit. When larvae were 
reared at 59 degrees from eggs incubated at the same temperature 95 per 
cent mortality occurred during the first larval stadia. No eggs 
hatched when incubated at 53 degrees. It appears therefore that the 
"hatching-survival threshold" may be slightly above 59 degrees. The 
terms "developmental-hatching threshold" and "hatching-survival threshold" 
were used by Johnson (1940) and Hodson and A1 Rawy (1956), respectively. 
No eggs hatched at 100 degrees, while all stages completed their 
development at 92 degrees.
Signs of early embroynic development were noticed in eggs incubated 
at 53 and 100 degrees, but none of these eggs ever hatched. It seems 
possible that some development may have occurred due to the fact that 
these eggs were laid at 80 degrees Fahrenheit before being transferred 
to the higher and lower temperatures. These eggs were initially viable 
since comparable groups incubated continuously at 80 degrees hatched 
normally after five days.
The rates of development shown in table I for larvae reared at 
59 degrees Fahrenheit indicate a possible "carry over effect" from the
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earlier rearing at 80 degrees. The average periods of time required 
for development increased with successive larval instars at most 
rearing temperatures. However, when larvae were reared to a certain 
stage at 80 degrees and then transferred to 59 degrees, the average 
time required for development of successive stages decreased with the 
first three larval instars. Also, two larvae reared at 59 degrees 
from eggs incubated at the same temperature averaged five days longer 
(20 days) in the first instar than the 36 first instar larvae reared 
at this temperature as shown in table I.
The entire life cycle was completed more rapidly at 80 degrees 
Fahrenheit than at any other temperature used in these studies. However, 
it is possible that the optimum temperature for development may be 
between 80 and 92 degrees. At 92 degrees the entire life cycle required 
an average of 2% days longer than was required at 80 degrees. However, 
the eggs and first four larval instars required more time for develop­
ment at 80 than at 92 degrees. It appears that there also may be 
different optimum temperatures for different stages of development.
The data contained in tables II, III and IV and presented 
graphically in figures 3, 4, 5 and 6 show.that sugarcane borer larvae 
commonly enter a facultative diapause during the fall months, and that 
diapause development may be completed by early winter in Louisiana.
Table II and figure 3 show that pupae were either scarce or 
nonexistent during the fall and winter months of two successive years 
in sugar cane fields. The mean temperature for October, 1959 at 
Baton Rouge, La. was 72 degrees Fahrenheit (U.S. Weather Bureau, 1959b).
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Table I shows that this temperature is not below the threshold for 
pupation. However, 644 larvae and only one pupa were found in a field 
less than 10 miles from Baton Rouge during this same month (table II). 
Also, the sugar cane from which these borers were collected was green 
and succulent and appeared to constitute a satisfactory food supply 
at this time. If diapause was not present during October, 1959, it 
seems that more pupation than was apparent should have occurred during 
this month.
The difference in seasonal pupation, shown best in figure 3, 
between the two different fields for which records were obtained during 
two different years has many possible explanations. Larvae were collected 
from relatively immature summer-planted cane at Napoleonville, the 
above-ground portions of which were killed by the first freezing 
temperatures. During the next year at Port Allen borers were collected 
from relatively mature cane or cane trash before and after harvest. 
However, with the information presently available it is more instructive 
to compare the similarities between the two lines in figure 3 than to 
emphasize the differences between them.
Figure 5 shows that the earliest indication of diapause in the 
field appeared among larvae collected at Port Allen during August, 1959. 
The percentage of insects in diapause increased rapidly during September, 
and apparently was at a maximum during October, November and December, 
1959. Although figure 5 indicates that between 63 and 71 per cent of 
the field population was in diapause during October, November and 
December, 1959, it is well to recall that the criteria used here for
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determining diapause were arbitrary, and also that there was apparently 
no pupation in the field from October, 1959 through March, I960* 
Diapause development in the field apparently required approximately 
three months during the fall of 1959*
Data in the tenth column of table IV show that complete diapause 
development was not usually accomplished in the laboratory* However, 
larvae collected on successively later dates during the months of 
maximum occurrence of diapause larvae in the field showed an increasing 
tendency to pupate under laboratory conditions* It was usually 
necessary for some diapause development to be completed in the field 
before the remainder could be completed in the laboratory*
The criterion used for determining diapause in these studies 
was described in a previous chapter on methods, and is based upon a 
slower rate of development among diapause than nondiapause larvae when 
both types are reared under conditions satisfactory for rapid develop­
ment. Since field-collected sugarcane borer larvae were reared in 
the laboratory on corn stems from plants grown in the greenhouse during 
the fall and winter and in the field during spring and summer, there 
may be reason to suspect that differences in rates of development could 
be due to differences in the food plants which were grown under 
different conditions at different times of year* It is also possible 
that different effects of food grown at different times of year could 
result from differences in composition of the food which in turn 
might be caused by the different photoperiods to which the plants were 
subject*
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In the opinion of the writer it does not seem likely that 
differences in the corn plants grown for food at different times of 
year could have had sufficient effect on the rate of development of 
the sugarcane borer in these studies to justify any serious doubts 
about the conclusions that are drawn concerning diapause in this insect. 
Corn plants used to feed borers in the laboratory were always used 
from five to eight weeks after planting in the greenhouse. Most of 
the plants fed to larvae were used prior to tasseling while they 
were succulent and actively growing.
As far as this writer knows there is no known case where diapause 
has been shown to result from photoperiod acting indirectly upon the 
insect through the food plant. Way and Hopkins (1950) showed that 
photoperiod acted directly upon the tomato fruit moth, Diataraxia 
oleracea L., to induce diapause, and that diapause was not induced as 
a result of the effect of photoperiod on the host plants. Lees (1953a) 
and Jermy and Saringer (1956) concluded essentially the same things regard­
ing diapause in the red spider mite, Metatetranvchus ulmi (Koch), and 
the Colorado potato beetle, Leptinotarsa decemlineata (Say), respectively.
Sugarcane borer larvae may live for long periods of time without 
being in diapause. This was indicated by the fact that four apparently 
mature larvae lived approximately five months (141 to 160 days) at 
outdoor temperatures from November, 1958 until April, 1959. It seems 
most likely that diapause development was completed prior to 
February 3, 1959 since seven out of eight larvae from this collection 
pupated within 13 days when brought into the laboratory where the
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temperature was approximately 80 degrees Fahrenheit. However, four 
out of eight larvae left outdoors with fresh com stems for food pupated 
only after 58 to 77 more days.
It was pointed out in the chapter on results that diapause larvae 
moulted more times than nondiapause larvae In the laboratory, and that 
this supernumerary moulting was not accompanied by growth. It is not 
known how much moulting normally occurs among diapause larvae in the 
field. It is known that head capsules were occasionally found with 
larvae collected in the field during the fall and winter.
Sugarcane borer larvae have been reported by Holloway et al.
(1928) to feed and moult on warm days during the winter. They found 
full-grown larvae moulting from 10 to 12 times and decreasing slightly 
in size prior to pupation. Table XLVI in the appendix shows that full- 
grown field-collected larvae when fed in the laboratory on pieces of 
sugar cane suckers commonly moulted 4 or 5 times before pupating.
The presence of excrement in the rearing vials indicated that 
many diapause larvae did continue to feed in the laboratory at 80 degrees 
Fahrenheit. However, feeding diapause larvae did not feed as voraciously 
as nondiapause larvae. It appeared that diapause larvae might feed 
sparingly in the presence of food, but that such feeding did not always 
occur and was not necessary for pupation.
The presence or absence of pinacular spots on larvae appeared to 
be of no use in separating diapause from nondiapause field-collected 
borers, since both spotted and unspotted larvae lived approximately 
the same amounts of time in the laboratory (table VII). This was
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surprising in view of the fact that many larvae found in the fields 
during the fall and winter months were relatively unspotted, while the 
clearly spotted condition appeared to be more typical of borer larvae 
during the spring and summer* Nevertheless, many spotted and unspotted 
larvae were found in fields during the fall months when diapause was 
most intense and when the maximum proportion of the population was in 
diapause*
The ratio of relatively spotted to unspotted larvae encountered 
in nature appeared to decrease during the fall and winter until by late 
winter a large majority definitely appeared to belong in the unspotted 
category*
It seems possible that the presence or absence of pinacular spots 
may be caused primarily by the condition of the larval food and/or by 
the failure of larvae to consume normal amounts of food* Data in 
table XIII show that approximately two-thirds of the borers taken from 
relatively old corn stalks were classified as unspotted, while only 
about one-third of the larvae from younger corn stalks were considered 
to be unspotted* Apparently none of these larvae were in diapause*
While collecting larvae from the field at Port Allen during October, 1959 
it was generally observed that larvae taken from broken tops of badly 
bored cane stalks were relatively unspotted, while larvae taken from 
young suckers were relatively spotted. The fact that overwintering 
larvae may not always have food available to them and do not feed as 
actively as do larvae at other times of year may also contribute to 
their loss of spots during the fall and winter months*
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These observations suggest that the relatively unspotted condition 
may result from the insects' food, the quality and/or quantity of which 
cause this seasonal change in color of larvae. It is suggested that 
the beginning of this color change in the insect happens to coincide 
with the diapause season. However, loss of spots and diapause may be 
physiological responses to different environmental factors.
Comparative rates of development in the laboratory for pale- and 
yellow-colored field-collected larvae gave no evidence that these 
criteria could be used to determine the presence or absence of diapause 
(table IX). However, all of these larvae were brought to the laboratory 
after mid-February by which time diapause development in nature was 
practically complete. It is possible that similar comparisons made in 
the fall might show a high correlation between the yellow body color 
and larval diapause.
The rich yellow color characteristic of many larvae found in 
nature during the fall and of fewer larvae during the winter may be 
caused by the presence of accumulations of fat beneath the insects' 
integuments in spite of the fact that an analysis of 10 yellow and 20 
pale larvae during February, 1960 failed to show any appreciable 
differences in fat content between these 2 groups. Yellow larvae were 
not usually encountered during the spring and summer.
Analyses of larvae for fat and water contents in these studies 
did not permit the conclusion that observed differences in fat and 
water were directly associated with diapause. There was a tendency 
for relatively fat larvae to contain relatively less water. However,
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water content (on a live weight basis) was not as variable as fat 
content (on a dry weight basis)•
It seems likely that changes in fat content may result primarily 
from changes in the food eaten by sugarcane borer larvae, and that 
the time of these changes in the food plant simply coincides with 
the diapause season. Borers collected in September, 1958 from corn 
plants of different ages contained different proportions of fat 
(table XIV). The amounts of fat present generally increased with 
the age of the com plants from which these larvae were removed. 
Further support of this theory may be found in table VI which shows 
that fat content increased with time in successive collections of 
larvae from com stalks during August, September and November, 1958.
Larvae collected from small sugar cane plants during the late 
fall and early winter of 1958 and 1959, respectively, contained 
relatively less fat (table V) than did larvae taken from dead or very 
mature com plants in the fall of 1958 (tables VI and XIV). The bases 
of these small sugar cane plants were often found to be green and 
succulant below the soil surface, and sugarcane borer larvae were' 
usually found in these parts of the plants. It is also apparent 
from table V that larvae collected during January, 1959 from sugar 
cane trash from a field harvested the previous fall were fatter than 
larvae collected at approximately the same time from the small sugar 
cane plants referred to above.
It was shown in table VIII that unspotted larvae collected from 
sugar cane and dead com stalks during October, 1959 were appreciably
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fatter than comparable spotted larvae. This apparent positive 
correlation between fat content and the relative absence of pinacular 
spots could be considered as evidence supporting the hypothesis that 
both of these phenomena are caused primarily by the same enviornmental 
factor, in this case food.
Diapause apparently was not induced by larval feeding on any 
of several different groups of corn plants of different ages when 
sugarcane borer larvae were allowed to develop on these plants in 
the field during July and August, 1959 (table XII). Table XIII shows 
that there was no evidence of diapause among the relatively slow 
developing larvae from any of these corn plants of different ages. 
However, it is possible that the condition of the food plants together 
with some other environmental factor such as photoperiod might have 
acted to induce diapause if the experiment had been conducted later 
in the season.
Results from the photoperiod experiment at 80 degrees Fahrenheit 
indicate that the rates of development of some larvae were delayed 
relatively more by zero-, 12- and 24-hour photoperiods than by 10- or 
14-hour photoperiods (table XVI). This is different from all other 
known cases where certain day lengths have been reported to cause 
delayed development in arthropods. In most of these cases diapause 
is induced at short photoperiods but not at long photoperiods. However, 
diapause in the eggs of the silkworm, Bombyx mori, is induced under 
long day lengths and not short ones (Kogure, 1933).
The photoperiod experiments at 70 and 80 degrees Fahrenheit 
suggest that different responses to the same photoperiods may be
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obtained at different temperatures (tables XVI and XVII). Fewer 
insects were used in the experiment at 70 degrees and the data were 
not analyzed statistically since all of the insects were not con­
tinuously subject to the same temperature. After 52 days at 70 degrees 
all larvae which had not yet died or pupated were transferred to the 
80 degree temperature. However, there appeared to be a tendency at 
70 degrees for delayed development to increase as day lengths decreased 
(table XVII).
The two photoperiod experiments were conducted at 70 and 80 
degrees Fahrenheit, respectively, because the average monthly 
temperatures at Ryan Airport, Baton Rouge, La. for September and 
October, 1959 were 77.8 and 71.6 degrees Fahrenheit, respectively 
(U.S. Weather Bureau, 1959a, 1959b). These were the months of rapid 
increase and occurrence of maximum numbers of diapause larvae in the 
field at Fort Allen, La., respectively. The field at Port Allen was 
less than 10 miles from Ryan Airport.
It is possible that certain photoperiods acting in combination 
with conditions of food and temperature not present in the experiments 
performed here would have caused greater delays in rates of development 
of a larger proportion of the insects. It is possible that the maximum 
response to photoperiod might require fluctuating instead of constant 
temperatures. It is also possible that the insect might respond more 
strongly to a decreasing day length than to a constant one.
Certainly more work is needed to clarify the. relationships 
between photoperiod and diapause in the sugarcane borer.
SUMMARY AND CONCLUSIONS
Mature or nearly mature D. saccharalis larvae were collected 
periodically from sugar cane fields in southern Louisiana between 
Dee-ember, 1958 and March, I960. These larvae were reared at 
controlled temperatures in the laboratory. Field-collected larvae 
from sugar cane and other plants were analysed for fat and water 
contents. Some larvae were also reared in the laboratory from eggs 
to adults under different conditions of light and temperature. Larvae 
were also reared in the field on caged corn plants of different ages.
Mature or nearly mature field-collected larvae which required 
longer than 19 days to pupate, or which lived longer than 19 days 
when brought to the laboratory and provided with fresh pieces of 
corn stems at a temperature of 80 degrees Fahrenheit were considered 
to be in diapause. This arbitrary period of 19 days was the upper 
95 per cent fiducial limit for the time required for pupation* of 
fourth instar larvae reared from eggs on fresh corn stems in the 
laboratory at 80 degrees Fahrenheit during the spring of 1959.
The following conclusions were reached:
1. The maximum constant temperature at which development of 
borer eggs can proceed is between 92 and 100 degrees Fahrenheit. The 
"developmental-hatching threshold" of the eggs appeared to be between 
53 and 59 degrees.
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2. The total life cycle was completed more rapidly at 80 
degrees than at 70 or 92 degrees Fahrenheit. However, the optimum 
temperature for development is probably between 80 and 92 degrees.
3. When pupae were kept at a constant temperature of 92 degrees 
Fahrenheit for more than three days prior to moth emergence the wings 
of most moths failed to expand normally. Exposures of three days or 
less to this high temperature apparently were not sufficient to cause 
the "crumpled" wing condition.
4. A facultative diapause is probably present among full grown 
sugarcane borer larvae in Louisiana sugar cane fields during the fall 
months of each year.
5. The percentage of larvae in diapause was increasing during 
August. September and October. 1959. The proportion of the population 
in diapause was largest during October, November and December. Diapause 
development in the field apparently required about three months and
was completed in most larvae by late January, 1960.
6. The criteria used in these studies to determine diapause 
are arbitrary, but they permit a satisfactory description of the 
seasonal occurrence of this natural phenomenon.
7. Sugarcane borer larvae in diapause are not completely inactive. 
Some may feed at a much reduced rate and moult several times in the 
laboratory, although such feeding is not necessary for pupation.
Growth does not accompany this supernumerary moulting.
8. Total diapause development apparently could not be completed 
by most larvae at 80 degrees Fahrenheit under the existing laboratory
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conditions. However, the proportion of field-collected diapause 
larvae which pupated in the laboratory generally increased with 
successive collections made during the fall months.
9. Diapause development in field-collected larvae apparently 
proceeded more rapidly during October when these larvae were confined 
with pieces of fresh corn stems than when they were confined with 
fresh pieces of sugar cane suckers. However, this apparent difference 
in rate of diapause development on c o m  and sugar cane was not present 
among larvae collected in November and December. Although by defini­
tion the normal rate of development should not be immediately resumed 
by diapause larvae because of any amelioration of environmental 
conditions (food in this case), it seems possible that food may at 
certain times have a modifying effect upon the intensity of diapause
in the sugarcane borer. However, this point needs further clarification.
10. The relative absence of pinacular spots characteristic of 
larvae in nature during the fall and winter months may be only a 
response to the insects1 food which happens to coincide with the 
diapause season. The rich yellow body color found most commonly during 
the fall may or may not be more closely associated with diapause, but 
more work is needed to accurately define this relationship.
11. The amounts of fat present in larvae collected from com 
stalks during the late summer and fall months tended to increase with 
the age and maturity of these host plants. Unspotted larvae from 
corn or sugar cane were fatter than spotted larvae during October. 
Apparently significant differences or increases in fat content were 
found only during the late summer and fall.
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12. There was a fAirly definite inverse relationship between 
the amounts of fat and water present in sugarcane borer larvae. 
However, water content on a live weight basis was not as variable as 
fat content on a dry weight basis.
13. Diapause was not Induced by larval feeding on relatively 
old and mature com plants from July 12 to August 22, 1959 in an 
experiment with caged plants growing in the field.
14. Photoperiod may be a very important factor in the induction 
of diapause among sugarcane borer larvae. However, more work is 
needed to determine the true relationship between photoperiod and the 
induction of diapause in this insect. The average amount of time 
required for complete larval development at 80 degrees Fahrenheit was 
longer with 12 than with 14 hours of continuous light per day. There 
was also evidence that some larvae reared at 80 degrees under zero-, 
12- and 24-hour photoperiods were delayed in their development, while 
little or no delayed development occurred among larvae reared under 
similar conditions but with 10- or 14-hour photoperiods. Different 
photoperiods also apparently had different effects on the
rates of larval development at 70 degrees Fahrenheit.
15. Differences in tendencies to diapause may already be 
present in eggs deposited in the field at different times of year* 
There was an apparent gradual increase in the per cent of larvae 
showing delayed development which hatched from eggs laid from early 
spring through late summer, 1959.
S
88
16. The major contributions of this work have been to show 
that there Is probably an annual facultative diapause In D. saccharalls 
larvae, and to describe the approximate seasonal occurrence of this 
diapause. More work Is needed for a complete understanding of this 
phenomenon, and the studies reported here Indicate the general —  
direction that some of this work should take.
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APPENDIX
Table XIX. Rates of development, head capsule sizes, and times of death of immature stages of
Diatraea sa^h^ralis (F.) reared from eggs at 80 degrees Fahrenheit in the laboratory,
Baton Rouge, Louisiana, March 27, 1959a
Insect Numbers of days required for development by stages
rnmhpr 1st________2nd________3rd_______ 4th________ 5th________ 6th________ 7th Pupa
1 2 (-) 3 (-) 4 (.67) 5 (.97) 4 (1.40) 8 (-) - - 7
2 2 (-) 4 (.43) 3 (.70) 5 (1.03) 9 (-) - - - - 6
3 2 (.30) 4 (.42) 3 (.68) 4 (1.10) 5 (-) 9 (-) - - 7
4 2 (.30) 4 (.45) 3 (.67) 4 (1.07) 2, died
5 2 (.32) 5 (.45) 3 (.57) 3 (.83) 6 (-) 2, died
6 2 (.32) 3 (.45) 4 (.68) 4 (1.07) 8 (-) 7
7 2 (.30) 3 (.43) 3 (.72) 5 (1.07) 3, died
8 2 (.30) 3 (.47) 4 (.75) 4 (-) 7 (-) 7
9 2 (.30) 4 (-) 3 (.77) 4 (1.17) 9 (-) 7
10 2 (.30) 3 (.47) 4 (.75) 4 (1.10) 7 (-) 7
11 2 (.30) 4 (.47) 3 (.70) 4 (1.13) 3, died
12 2 (.32) 3 (.48) 4 (.80) 4 (1.17) 8 (-) 9
13 2 (.32) 3 (.45) 4 (.70) 4 (1.07) 4, died
14 2 (.30) 4 (.43) 3 (.68) 6 (1.07) 6 (-) 7
15 2 (.30) 3 (.47) 4 (.70) 4 (1.07) 5 (-) 6 (-) 6
16 2 (.28) 2, died
17 2 (.30) 3 (.48) 3 (.72) 7 (-) 1, died
18 2 (.30) 4 (.43) 3 (.70) 4, died
\ (Continued)
Table XIX. Rates of development, head capsule sizes, and tiroes of death of immature stages of
Diatraea saccharalis (F.) reared from eggs at 80 degrees Fahrenheit in the laboratory,
Baton Rouge, Louisiana, March 27, 1959a (Continued)
Insect __________________Numbers of days required for development by stages
number 1st 2nd 3rd 4th 5th 6th 7th Pupa
19 2 (.30) 2, died
20 2 (.30) 4 (.43) 3 (.67) 4 (1.07) 2, died
21 2 (.28) 3 (.42) 3 (.67) 4 (1.00) 7 (1.33) 5 (-) 8
22 2 (.30) 4 (.42) 3 (.68) 5, died
23 3 (.28) 2 (.38) 3 (.60) 5 (.87) 3, died
24 3 (.30) 3 (-) 3 (.67) 4 (-) 3, died
25 3 (.28) 3 (.42) 3 (.67) 4 (1.03) 6 (-) 2 (-) 8
26 3 (.30) 3 (.43) 3 (.60) 4 (.97) 5 (-) 5 (-) 7
27 3 (.28) 2, died
28 3 (.30) 3 (.43) 3 (.63) 4 (1.07) 3, died
29 3 (.28) 3 (.43) 3 (-) 4 (-) 5 (-) 6 (-) 6
30 3 (.30) 3 (.43) 3 (.70) 4 (1.17) 8 (-) 7
31 3 (.30) 2 (.43) 4 (.70) 4 (1.07) 9 (-) 7
32 3 (.28) 3 (.40) 2, died
33 3 (.28) 3 (.40) 3 (.63) 5 (.97) 6 (-) . 8
34 3 (.28) 1, died
35 3 (.28) 2 (.43) 3 (.63) 5 (.93) 5 (1.33) 2 (1.47) 5 (-) 8
36 3 (.30) 2 (.45) 4 (.67) 4, died
^ggs were laid on March 27th and hatched April 1st. Rearing was conducted at 80 degrees 
Fahrenheit in a controlled-temperature room in which ultraviolet and incandescent light sources were 
present at a distance of several feet. However, no attempt was made to control light. Numbers in 
parentheses indicate head capsule widths in millimeters.
Table XX. Rates of development, head capsule sizes, and times of death of immature stages of
Diatraea saccharalis (F.) reared from eggs at 80 degrees Fahrenheit in the laboratory,
Baton Rouge, Louisiana, May 8, 1959a
Insect Numbers of days required for development by stages
number 1st 2nd 3rd 4th 5th 6 th 7 th 8th Pupa
1 3 (.30) 3 (.47) 3 (.70) 3 (1.13) 7 (-) 6
2 3 (.32) 3 (.47) 3 (.75) 3 (1.17) 6 (-) - - - 7
3 3 (.30) 2 (.47) 4 (.70) 1, died
4 3 (.32) 4 (.43) 2 (.67) 2 (.97) 3 (1.27) 8 (-) - - 6
5 3 (.30) 3 (.45) 3 (.70) 5 (1.33) 7 (-) - - - 7
6 3 (.30) 3 (.45) 3 (.65) 3 (.93) 4 (1.27) 6 (1.80) 7 (-) - 7
7 3 (.32) 3 (.47) 3 (.70) 3 (1.00) 6 (-) 7
8 3 (.30) 2 (.43) 3 (.60) 2 (.90) 3 (1.27) 6 (-) died9b, c 3 (.32) 3 (.42) 3 (.42) 2 (.52) 3 (.60) 2 (.67) 3 (.70) 3 (.73)
10 3 (.30) 2 (.45) 3 (.67) 3 (1.03) 3 (1.43) 6 (-) - - • -7
11 3 (.30) 4 (.43) 5, died
12 3 (.30) 3 (.45) 3 (.70) 3 (.97) 3 (1.37) 7 (-) - - 7
13 3 (.30) 3 (.43) 3 (.67) 2 (.93) 5 (1.33) 6 (-) 7 (-) - 7
14 3 (.30) 3 (.45) 4 (.73) 3 (1.10) 8 (-) - - - 7
15 3 (.30) 3 (.47) 3 (-) 1, died
16 3 (.32) 2 (.47) 3 (.67) 4 (1.07) 3 (1.37) 5 (-) mm - 7
17 3 (.32) 2 (.45) 3 (.73) 4 (1.07) 4 (1.37) 6 (1.90) 7 (-) - 6
18 3 (.30) 3 (.45) 2 (.70) 4 (1.07) 4 (1.27) 3, died
19. 3 (.30) 2 (.47) 3 (.65) 4 (.97) 3 (1.27) 5 (-) - - 7
20 3 (.32) 3 (.45) 3 (.72) 3 (1.03) 8 (-) - - mm 7
21 3 (.30) 4 (.42) 3, died
22 3 (.30) 2 (.45) 3 (.67) 3 (.87) 3 (1.17) 7 (-) - - 7
2\ 3 (.30) 2 (.45) 3 (.63) 3 (.90) 4 (1.23) 7 (-) - - 624 3 (.32) 4 (.43) 3 (.63) 5 (1.00) 10 (-) 11 (1.43) 12 (1.50) 2, died
25 3 (.30) 3 (.43) 3 (.65) 3 (1.10) 3 (1.57) 6 (-) 7
26 3 (.30) 3 (.47) 3 (.63) 2 (.90) 4 (1.23) 6 (-) died
27b 3 (.30) 4 <-> 3 (.65) 4 (.90) . . 20 (1.43) 14, died
(Continued)
Table XX. Rates of development, head capsule sizes, and times of death of immature stages of
Diatraea saccharalis (F.) reared from eggs at 80 degrees Fahrenheit in the laboratory,
Baton Rouge, Louisiana, May 8, 1959a (Continued)
Insect
number
Numbers of days required for development by stages
1st 2nd 3rd 4th 5th 6th 7th 8th Pupa
28 3 (.28) 2 (.45) 3 (.70) 4 (1.07) 4 (1.47) 8 (-) died
29 3. (.30) 3 (.47) 2 (.70) 4 (1.10) 4 (1.40) 6 (-) 7
30 3‘(.28) 3 (.42) 4, died -
31 3 (.32) 3 (.43) 2 (.73) 5 (1.03) 4 (-) 8 (-) 9
32 3 (.30) 2 (.47) 3 (.65) 3 (-) 4 (1.30) 9 (-) 7
33 3 (.30) 3 (.43) 3 (.67) 3 (1.03) 3 (1.23) 7 (-) 8
34 3 (.30) 3 (.47) 3 (.70) 3 (1.13) 4 (1.57) 6 (-) died
35 3 (.32) 3 (.45) 3 (.73) 3 (.97) 6 (-) 7
36 3 (.32) 2 (.45) 2 (.67) 4 (1.00) 3 (-) 4 (-) 7
37 3 (.30) 3 (.42) 3, killed
38 3 (.32) 3 (.45) 4 (-) 3 (.93) 2, died -
39 3 (.32) 3 (.45) 3 (.70) 4 (-) 5 (-) 7
40 4 (.28) 3 (.38) 5 (-) 3, lost •*
41 3 (.32) 3 (.43) 3, died -
42 3 (.32) 3 (.45) 3 (.73) 2, killed
43h 3 (.28) 3 (.43) 2 (.67) 3 (1.03) 3 (1.43) 7 (-) 744 3 (.30) 3 (.43) 2 (.68) 3 (1.00) 3 (1.30) 11 (-) 8 (-) 20, died
45 3 (.32) 3 (.47) 3 (.73) 2 (1.10) 6 (-) 6
46 3 (.30) 3 (.42) 4 (.60) 2 (.87) 3 (1.27) 6 (-) died
47 3 (.30) 2 (.43) 3 (.67) 4 (1.10) 6 (-) 7
48 3 (.30) 2 (.42) 3 (.63) 3 (1.03) 3 (1.40) 1, killed -
49 3 (.32) 3 (.47) 4 (.75) 3 (1.13) 6 (-) 6
50 3 (.30_L_ 2, died -(Continued)
Table XX. Rates of development, head capsule sizes, and times of death of inmature stages of
Diatraea saccharalis (F.) reared from eggs at 80 degrees Fahrenheit in the laboratory,
Baton Rouge, Louisiana, May 8, 1959a (Continued)
Insect _______________________Numbers of days required for development by stages
number 1st 2nd 3rd 4th 5 th 6th 7th 8th Pupa
51 3 (.30) 3 (.47) 3 (.70) 3 (1.03) 3 (1.40) 6 (-) 7
52 3 (.30) 3 (.43) 3 (.68) 3 (1.07) 5 (-) 6
53 3 (.32) 3 (.45) 3 (.72) 3 (1.00) 3 (1.43) 4 (-) 6
54 3 (.30) 3 (.47) 2 (.77) 4 (1.07) 5 (-) 8
55 3 (.30) 3 (.43) 2 (.70) 3 (1.03) 3 (-) 7 (-) 6
56 3 (.30) 2 (.43) 3 (.67) 3 (-) 8 (-) 6
57 3 (.30) 2 (.45) 3 (.65) 3 (.93) 7 (-) 7
aEggs were laid outdoors in an oviposition cage on May 8th by moths collected from a light trap and 
eggs hatched on May 13th. Numbers in parentheses indicate head capsule widths in millimeters.
^Records for these insects were not used in computing the averages appearing in summary tables I and 
XVIII.
cThis larva moulted six more times as follows: 3 (.90), 2 (1.07), 3 (1.27), 4 (1.80), 6 (2.00),
7 (2.10), 4, died.
Table XXI. Rates of development and times of death of immature stages of Diatraea saccharalis (F.)
reared from eggs at 80 degrees Fahrenheit in the laboratory, Baton Rouge, Louisiana,
September 10, 1959a
B Mil
Insect ________________________Numbers of days required for development by stages
number 1st 2nd 3rd 4th 5th 6th 7th 8th Pupa
ib 2 3 2 3 9 17 12, died2b 2 3 3 3 6 10 8, died
3 2 3 3 3 3 11 - - 7
4 2 3 2 3 7, died
5 3 3 2 4 5 8, pupa 
incomplete
6 2 4 2 3 4 7 - - 7
7 2 2 4 3 3 8, died
8 2 3 2 4 5 13, died
9 2 3 2 3 7 6, killed
10 2 3 3 4 7 10 - - 4
11 2 3 2 3 8 - - - 7
12 2 3 3 3 4 7 - - 7
2 3 2 3 8, died
14 2 3 3 3 4 10 17, died
15 2 2 2 3 3 13 - - 7
16 2 3 2 3 3 9 - - 7
17 3 3 2 4 9 - - - 7
18 2 2 2 4 7 - - - 7
19b 2 3 3 3 3 9 10 2, died
20b 3 3 3 3 8 20, died
21 2 2 3 3 3 6 5 - 7
aEggs were laid outdoors in an oviposition cage on September 10th by moths collected from a light trap 
at Baton Rouge. Larvae hatched on September 15th. Rearing was conducted in 80 degree Fahrenheit cabinet.
^Records for these insects were not used in computing the averages appearing in tables I and XVIII.
Table XXII. Rates of development and times of death of immature stages of Diatraea saccharalis (F.)
reared from eggs at 92 degrees Fahrenheit in the laboratory, Baton Rouge, Louisiana,
July 12, 1959a
Insect _________________________Numbers of days required fop development by stages
number 1st 2nd 3rd 4th 5th 6th 7th 8th Pupa
1 3 3 2 3 5 6 6
2 3 3 2 2, died
3 2 2 3 7 9, died
4b 2 2 4 2 7 5 22, died
5 2 2 3 2, died
6 2 2, died
7 2 2 3 2 5 7 - - died
8 2 3 2 3 7 13 - - died
9 1 3 3 2, died
10 2 2 3 3 2, died
11 2 3 2 2, died
12 2 2 3 2 6 6 7 - 6
13 2 3 3 6 7 15, died
14 2 2 3 4 5 14 - - 7
15 3 3 3 5 5 11 - - 7
16 2 3 2 2, died
17 2 3 3 3 8 7, died
18 1 3 2 3 5 2, died
19 2 3 3 2 5 7 6 - 6
20 3 2 3 4 6 6 14, died
21 2 3 2 3 4 5 7 11 7
22 2 3 2 2 6 6 - - 7
23 2 3 2 2 6 6 - - 7
24h 2 2 3 2, died25 2 3 4 3 7 10 12, died
26 3 2 4 5 16, died
27 2 3 3, killed
28 2 3 3 3 4 9. lost
(Continued) 104
Table XXII. Rates of development and times of death of immature stages of Diatraea saccharalis (F.)
reared from eggs at 92 degrees Fahrenheit in the laboratory, Baton Rouge, Louisiana,
July 12, 1959 (Continued)
Insect ___________  Numbers of days required for development by stages
number 1st 2nd 3rd 4th 5th 6th 7th 8th Pupa
29 2 3 2 2, died
30 2 3 2 2, died
31 2 2, died
32 2 2 3 2, died
33 2 2 3 2 4 7 - ~ 7
34 2 3 3 3 5 6 - - died
35b 2 3 4 5 6 6 15, died
36 2 2 3 3 4 8 - - 6
37 2 2, died
38 2 2 3 2 5 8 - - 6
39 2 3 3 5 1, died
40 2 3 3 4 7 12, died
41 2 4 3 5 2, died
42 3 2,died
43 2 4 2 5 11 1, died
44 2 2 3 4 9 - \ - - 6
45 4 3 4 4, died <
46 2 2, killed
47i, 2 3 2, killed48 3 3 6 14 17, died
49 2 1. died
aEggs were laid in 80 degree cabinet on July 12th, by the moths collected from a light trap, but were 
transferred to 92 degrees Fahrenheit within 10 hours. Eggs hatched July 16th.
^Records for these insects were not used in computing the averages appearing in table I.
Table XXIII. Rates of development and times of death of immature stages of Diatraea saccharalis (F.) reared
from eggs at 70 degrees Fahrenheit in the laboratory, Baton Rouge, Louisiana, September 11, 1959a
Insect ____________________________Numbers of days required for development by stages
number 1st 2nd 3rd 4th 5 th 6th 7th 8th 9 th 10th Pupa
1 5 5 4 7 16 13
2 5 5 4 8 18 - - - - - 14
3 5 5 5 6 5 13 - - - - 13
4. 5 4 6, died
5 6 5 5 6 36 2, died
6, 5 4 6 6 8 13 - - - - 13
7 5 6 6 5 11 18 16, pupa 
incomplete
8 5 5 5 7 10 9 - - - - 13
9 4 5 8 6, died
10* 4 7 4 6 6 15 - - - - diedllb 5 4 5 7 8 43, died
12 5 5 7 8 15 - - - - - 13
13 5 5 5 12 11 18 - - - - 14
14 5 4 5 7 11 6, lost
15 6 4 7 5, died
16 6 4 2, died
17 4 4 6 8 11 - - - - - 13
18 5 4 6 6 6 13 - - - - 12
19 6 8 4 7, died
20 6 4 5 7 5 15 - - - - 13
21 5 5 5 6 16 - - - - - 13
22b 5 7 4 5 11 49, died
23 6 4 8 5 10 11 - - - - 14
24 5 4 6 5 6 18 - - - 13
25 5 5 7 5, died
26 5 5 5 5 9 17 - - - 12
27 5 5 7 6 9 13 - - - - 12
28 5 5 7 4 7 14 - - - - 12
29 5 4 7 5 4, died
(Continued)
Table XXXII. Rates of development and times of death of immature stages of Diatraea saccharalis (F.) reared
from eggs at 70 degrees Fahrenheit in the laboratory, Baton Rouge, Louisiana, September 11, 1959a 
(Continued)
Insect Numbers of days required for development by stages
number 1st 2nd 3rd 4th 5th 6th 7th 8th 9 th 10th Pupa
30b 6 11 6 6 6 8 13 8 8 12, died
31 5 5 6 5 4, died
32 5 4 8 6 9 20 - - - - died
33 5 4 6 5 4, died
34 5 4 8 8 13 - - - - - 13
35 5 5 7 8 19 - - - - - 12
36 5 5 6 5 6 13 - - - - 13
37 5 5 5 5 10 17 - - - - 15
38b 6 4 15 7 25, died
39 5 5 5 6 14, died
40 5 4 5 6 6 , died
41 5 5 8 2, died
42 6 3 2, died
43 6 4 5 7 7, died
44 4 5 11, died
45 4 5 5 5, died
46 5 5 6 6 10 9 - - - - 14
47 6 4 8 5 9 15 24, died
48 5 5 5 4, died
49 5 5 7 4, died
50 5 5 7 6 16 - - - - 13
aEggs were laid in 70-degree cabinet on September 11th by moths collected from a light trap, and hatched 
on September 20th.
^Records for these insects were not used in computing the averages appearing in table I.
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Table XXIV. Rearing records for Diatraea saccharalls (F.) larvae collected 
from small sugar cane plants at Napoleonville and reared In 






























1 12 Larva 8 (1.6) 27 12 Moth
2 14 Moth 3 (2.0) 28 16 Moth -
3 14 Moth 5 (1.9) 29 14 Moth 3 (2.2)
4 20 Moth 14 (-) 30 14 Larva -
5 18 Moth 12 (-) 31 14 Moth 2 (2.1)
6 14 Moth 3 (1.7) 32 12 Moth 2 (-)
7 9 Moth «■ 33 16 Pupa 3 (1.6)
8 18 Moth 3 (1.8) 34 16 Moth 2 (-)
9 18 Moth 12 (-) 35 9 Moth -
10 18 Moth - 36 16 Moth 3 (-)
11 14 Moth 5 (2.2) 37 16 Moth 3 (1.7)
12 14 Larva 5 (1.9) 38 14 Moth 3 (1.8)
13 14 Moth 3 (1.3) 39 14 Moth 6 (2.2)
14 27 Moth 12 (-) 40 16 Moth 8 (1.9)
15 24 Pupa - 41 12 Moth w»
16 14 Moth 5 (1.8) 42 14 Larva -
17 16 Moth 6 (2.6) 43 32 Larva 2 (1.6),
18 12 Moth 5 (2.4) 8 (1.8),
19 18 Moth 8 (2.1) 16 (-),
20 16 Moth - 24 (-)
21 16 Moth 6 44 12 Moth mi
22 14 Moth - 45 16 Pupa 6 (2.4)
23 9 Moth m 46 16 Moth -
24 21 Moth 8 (1.9) 47 14 Moth 3 (2.0)
25 9 Larva 5 (1.8) 48 23 Moth 14 (-)
escaped . 49 25 Moth 16 (-)
26 16 Larva m 50 12 Moth
aMost of the larvae collected were fifth or sixth instars. None were 
smaller than fourth instar. Rearing was completed in a controlled temperature 
room at 80 degrees Fahrenheit in the dark.
^The first number in each group is the number of days that had elapsed 
since the insect was collected prior to the moult; the second number in 
parentheses is the width of the head capsule in millimeters. The last moult 
before pupation is not indicated in this column.
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Table XXV. Rearing records for Diatraea saccharalis (F.) larvae collected 
from small sugar cane plants at Lakeland and reared in the 






























1 23 Moth 12 (-) 20 22 Moth 1 (1.3)
2 10 Larva «■ 14 (-)
3 19 Moth 8 (-) 21 15 Moth -
4 14 Moth 8 (-) 22 10 Moth -
5 10 Moth 23 15 Moth -
6 14 Larva 3 (2.0) 24 8 Larva -
7 22 Moth 1 (1.5) 25 14 Moth 3 (2.2)
5 (-) 26 5 Larva
12 (-) 27 12 Moth 5 (-)
8 20 Moth 12 (-) 28 14 Larva 10 (-)
9 12 Moth 5 (-) 29 15 Larva 1 (1.6)
10 19 Pupa 8 (-) 30 12 Moth
- 11 10 Larva •m 31 12 Moth 3 (2.2)
12 8 Moth Ml 32 10 Moth -
13 22 Moth 1 (1.2) 33 14 Moth 5 (1.9)
14 5 Larva 34 10 Moth -
15 12 Moth mm 35 8 Moth -
16 14 Moth 3 (-) 36 12 Larva mm
17 8 Moth - 37 14 Larva 10 (-)
18 14 Moth - 38 5 Larva -
19 14 Moth 8 (-) 39 14 Moth 3 (-)
aSee footnote a, table XXIV. 
bSee footnote b, table XXIV.
no
Table XXVI. Rearing records for Diatraea saccharalis (F.) larvae collected 
from small sugar cane plants at Napoleonville and reared in the 
laboratory on fresh corn stems, Baton Rouge, Louisiana,
December 30, 1958a
o s n n H B n n s a B M B a B v a n a H n a B n a m a a B a e n c a H W i



























1 12 Moth . 26 15 Moth 4 (-)
2 8 Moth m 27 14 Moth 6 (-)
3 14 Moth 6 (-) 28 10 Moth 4 (-)
4 40 Pupa 17 (-), 29 9 Moth -
28 (-) 30 14 Moth 8 (-)
5 8 Moth - 31 13 Moth 4 (-)
6 16 Moth 6 (-) 32 8 Moth a*
7 15 Moth 6 (-) 33 10 Moth •
8 11 Moth 6 (-) 34 8 Moth aa
9 10 Moth 4 (-) 35 16 Moth 6 (-)
10 9 Moth «a 36 15 Moth 1 (-),11 8 Larva ■a 6 (-)
12 12 Moth 1 (-) 37 14 Pupa m13 13 Moth 4 (-) 38 10 Moth m
14 10 _c 1 (-) 39 15 Moth 6 (-)
15 27 Pupa 10 (-) 40 8 Moth -
17 C-) 41 10 Moth -
16 8 Moth m 42 21 Moth 3 (-),
17 25 Moth 4 (-) 12 (-)
18 11 Moth 6 (-) 43 10 Moth 2 (-)
19 10 Moth 4 (-) 44 29 Larva 1 (-)
20 9 Larva •• 45 13 Moth 4 (-)
21 13 Moth 6 (-) 46 10 Moth 1 (->
22 20 Larva 6 (-) 47 1 Moth -
19 (-) 48 1 Larva m
23 12 Moth 4 (-) 49 1 Larva -
24 13 Moth 4 (-) 50 1 Larva aa
25 12 Pupa 4 (-)
aSee footnote a, table XXIV. 
t>See footnote b, table XXIV.
cInsect died in abnormal form intermediate between larva and pupa.
Ill
Table XXVII. Rearing records for Dlatraea saccharalis (F.) larvae collected 
from small sugar cane plants at Napoleonville and reared In 
the laboratory on fresh com stems, Baton Rouge, Louisiana, 
January 23, 1959a



























1 17 Moth 26 12 Moth 4 (-)
2 21 Moth 9 (-) 27 8 Moth mm
3 12 Moth 4 (-) 28 8 Moth m
4 13 Moth 5 (1.9) 29 11 Larva 8 (1.8)
5 14 Moth 4 (-) 30 8 Moth -
6 9 Larva - 31 12 Moth -
7 7 Larva - 32 12 Moth 4 (1.8)
8 4 Larva - 33 11 Larva 4 (1.8)
9 22 Moth 1 (1.7) 34 7 Moth -
14 (-) 35 9 Moth 1 (1.7)
10 12 Moth - 36 9 Moth -
11 7 Moth - 37 10 Moth 4 (-)
12 12 Moth 1 (1.7) 38 12 Moth 4 (1.9)
13 14 Larva - 39 20 Moth 4 (-)
14 9 Moth 2 (-) 40 12 Moth 4 (-)
15 14 Moth 4 (1.8) 41 15 Moth 4 (-)
16 13 Moth 4 (-) . 42 11 Moth 4 (-)
17 15 Moth - 43 9 Moth m
18 11 Moth - 44 12 Moth mm
19 4 Moth mm 45 11 Moth 4 (-)
20 11 Moth 4 (-) 46 9 Pupa 1 (-)
21 11 Moth (-) 47 11 Moth 4 (-)
22 14 Larva 4 (-) 48 13 Pupa 2 (-)
23 14 Moth 5 (-) 49 9 Moth -
24 15 Moth 5 (-) 50 17 Moth -
25 10 Moth 4 (-)
aSee footnote a, table XXIV. 
bSee footnote b, table XXIV.
Table XXVIII. Rearing records for Diatraea saccharalis (F.) larvae 
collected from dry com stalks and reared in the 




Days of larval 




Times of moults and head 
capsule sizes
1 11 Moth
2 9 Moth -
3 27 Larva m
4 8 Moth m
5 11 Moth -
6 18 _c -
7 2 Larva m
8 13 Moth -
9 18 Moth 6 (2.0)
10 17 Moth 10 (-)
11 16 Larva -
12 14 Larva -
13 21 Larva 10 (1.5)
14 18 Moth 8 (-)
15 11 Moth 1 (2.2)
16 5 Moth m
17 14 Moth -
18 8 Moth m
aSee footnote a, table XXIV. 
^See footnote b, table XXIV. 
cSee footnote c, table XXVI.
Table XXIX. Rearing records for Diatraea saccharalis (F.) larvae 
collected from dead sugar cane stalks brought from 
Franklin and reared in the laboratory on fresh com 
stems, Baton Rouge. Louisiana. January 26. 1959a
Insect
number
Days of larval 




Times of moults and head 
capsule sizes*1
1 11 Moth
2 9 Moth •
3 17 Moth 1 (-)
4 19 Moth 11 (-)
5 23 Larva 1 N./ •-* h-* 1
6 6 Larva -
7 10 Larva 1 (-), 7 (-)
8 16 Moth 7 (-)
9 13 Moth -
10 15 Moth Ml
11 13 Moth 4 (-)
12 8 Moth •
13 15 Moth 6 (-)
14 13 Moth 4 (-)
15 9 Moth m
16 13 Moth 6 (-)
17 17 Moth 1 (1.9), 4 (1.8), 13 (-)
18 7 Moth -
19 2 Larva -
20 8 Moth
aSee footnote a,_£able XXIV. 
bSee footnote b, table XXIV.
Table XXX. Rearing records for Diatraea saccharalis (F.) larvae
collected from small sugar cane plants at Napoleonville 
and reared in the laboratory on fresh corn stems,
Baton Rouge, Louisiana, February 17, 1959a
Days of larval
Insect life in the Stage at Times of moults and head
number^ laboratory death capsule sizes0
1 Y 5 Moth m
2 Y 10 Moth 2 (2.2)
3 Y 4 Larva m
4 Y 2 Larva m
5 P 3 Larva 1 (")6 P 6 Moth -
7 P 4 Larva •
8 P 19 Moth 2 (1.8), 7 (1.9)
9 P 5 Moth -
10 P 11 Moth 5 (1.8)
11 P 14 Larva •
12 P 7 Moth — «•
13 P 4 Moth -
14 P 8 Larva 1 (1.8)
15 P 4 Moth m
16 P 8 Larva -
17 P 7 Moth •m
18 S 7 Moth -
19 S 7 Moth mm
20 S 13 Moth -
21 S 4 Moth -
22 S 4 Larva -
23 S 9 Moth 1 (-)
24 S 11 Moth 4 (1.6)
25 S 2 Moth -






aSee footnote a, table XXIV.
bLetters Y, P and S designate yellow, pale and spotted larvae, 
respectively.
cSee footnote b, table XXIV.
^See footnote c, table XXVI.
Table XXXI. Rearing records for Diatraea saccharalis (F.) larvae
collected from small sugar cane plants at Napoleonville 
and reared in the laboratory without food, Baton Rouge, 
Louisiana, February 17, 1959a
Insect
number*3
Days of larval 




Times of moults and head 
capsule sizes0
1 Y 3 Moth
2 Y 6 Moth am
3 Y 6 Moth -
4 Y 17 Moth -
5 Y 6 Moth -
6 Y 7 Moth mm
7 Y 5 Moth m
8 P 4 Moth m
9 P 6 Moth am
10 P 16 Larva 1 (1.8), 5 (1.9), 10 (1.9)
11 P 4 Moth mm
12 S 14 Larva 10 (1.8)
13 S 10 Moth mm
14 S 4 Pupa -
15 S 5 Moth mm
16 S 18 Larva 9 (1.9), 14 (1.7)
17 S 4 Larva -
18 S 23 Larva 4 (1.7)
19 S 12 Larva -
20 S 12 Moth 3 (1.8)
21 S 6 Moth mm
22 S 7 Moth am
23 S 16 Larva 4 (2.0)
24 S 1 Moth -
25 S 5 Moth am
26 S 4 Moth -
27 S 5 Moth mm
aSee footnote a, table XXIV.
^See footnote b, table XXX.
°See footnote b, table XXIV.
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Table XXXII. Rearing records for Dlatraea saccharalis (F.) larvae 
collected from dead sugar cane stalks brought from 
Franklin and reared In the laboratory on fresh com 
stems, Baton Rouge, Louisiana, February 18, 1959a
Insect
number*5
Days of larval 




Times of moults and head 
capsule sizes0
1 Y 7 Larva 3 (2.0)
2 Y 16 Moth m
3 Y 9 Moth -
4 Y 11 Moth 4 (1.8)
5 Y 6 Larva -
6 Y 7 Moth m
7 Y 13 Moth 7 (-)
8 Y 7 Moth M
9 Y 14 Larva 2 (1.7)
10 Y 11 Moth a*
11 Y 15 Larva «•
12 Y 12 Moth 1 (1.9)
13 P 6 Larva -
14 P 7 Larva •a
15 P 4 Moth -
16 P 7 Moth -
17 P 9 Moth -
18 P 31 Larva 4 (1.5)
19 P 11 Moth 4 (1.8)
20 P 8 Moth -
21 P 6 Moth -
22 P 9 Moth m
aSee footnote a, table XXIV.
^Letters Y and P designate yellow and pale larvae, respectively. 
°See footnote b, table XXIV.
Table XXXIII. Rearing records for Diatraea saccharalis (F.) larvae 
collected from dead sugar cane stalks brought from 
Franklin and reared in the laboratory without food, 
Baton Rouge, Louisiana, February 18, 1959
Insect
number
Days of larval 
life in the Stage at 
death
Times of moults and head
1 Y 9 Moth mt
2 Y 18 Moth 7 (2.3)
3 Y 31 Pupa 12 (2.2)
4 Y 12 Moth 3 (2.0)
5 Y 9 Moth -
6 Y 6 Moth -
7 Y 8 Moth -
8 Y 6 Moth -
9 Y 12 Larva 2 (-), 8 (1.8)
10 Y 7 Moth -
11 Y 15 Moth 6 (-)
12 Y 11 Larva 7 (-)
13 Y 8 Moth -
14 Y 4 Moth -
15 Y 9 Moth -
16 P 22 Larva 1 (1.5)
17 P 52 Larva -
18 P 10 Moth -
19 P 62 dwm 8 (1.6), 62 (-)
20 P 24 Moth ••
21 P 62 Larva 3 (1.8)
22 P 38 Larva 5 (1.8), 20 (-)
aSee footnote a, table XXIV.
bSee footnote b, table XXXII.
cSee footnote b, table XXIV.
^Larva was living when rearing was discontinued after 62 days.
Table XXXIV, Rearing records for Diatraea saccharalis (F.) larvae
collected from small sugar cane plants at Napoleonville 
and reared in the laboratory on fresh corn stems,
Baton Rouge, Louisiana, March 10, 1959a
Times of Times of
Days of moults Days of moults
larval life Stage and head larval life Stage and head
Insect in the at capsule
size
Insect in the at capsule
sizenumber laboratory death number laboratory death
1 11 Moth 5 (2.1) 16 19 Larva «■
2 11 Larva 4 (1.8) 17 4 c -
3 8 Moth m 18 5 Moth •a
4 8 Moth - 19 5 Moth -
5 11 Larva 2 (1.7) 20 7 Moth -
9 (-) 21 11 _c 5 (1.7)
6 7 Moth ■a 22 4 Moth -
7 5 Moth a* 23 7 Moth m
8 6 Moth 9B 24 9 Pupa -
9 21 Moth 4 (2.0) 25 18 Larva 4 (1.8)
11 (-) 26 19 Moth 4 (2.0)
10 10 Moth - 9 (2.0)
11 4 Pupa - 27 1 Moth a*
12 6 Pupa - 28 4 Moth a*
13 7 Moth - 29 1 Moth -
14 12 Moth 5 (-) 30 8 „c -
15 8 Pupa 31 13 Moth
aSee footnote a, table XXIV. 
^See footnote b, table XXIV. 
cSee footnote c, table XXVI.
Table XXXV. Rearing records for Diatraea saccharalis (F.) larvae 
collected from dry com stalks and reared in the 




Days of larval 




Times of moults and head 
capsule sizes0
1 Y 11 Larva
2 Y 7 Larva mm
3 Y 14 Moth 6 (-)
4 Y 8 Moth
5 Y 5 Moth -
6 Y 6 Moth mm
7 Y 8 Moth -
8 Y 7 Moth -
9 P 8 Moth -
10 P 7 Moth -
11 P 6 Moth mm
12 P 8 Moth -
13 P 8 Moth -
14 P 6 Moth ■a
15 P 9 Moth 4 (-)
16 P 9 Larya 1 (1.6)
17 P 8 Moth -
18 P 14 Moth 7 (-)
19 P 5 Moth -
20 P 7 -d -
21 P 8 Moth •a
aSee footnote a, table XXIV. 
^See footnote b, table XXXII.
cSee footnote b, table XXIV. 
dsee footnote c, table XXVI.
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Table XXXVI, Rearing records for Diatraea saccharalis (F.) larvae collected 
from dead sugar cane stalks brought from Franklin and reared 






























1 Y 10 Moth 2 (2.1) 22 P 10 Pupa
2 Y 5 Moth m 23 P 5 Moth -
3 Y 4 Moth m 24 P 5 Moth M.
4 Y 6 Larva - 25 P 9 Moth mm
5 Y 3 Moth - 26 P 8 Moth mm
6 Y 13 Moth 5 (2.0) 27 P 9 Moth mm
7 Y 9 Moth - 28 P 4 Moth -
8 Y 7 Moth - 29 P 6 Larva mm
9 Y 8 Moth m 30 P 11 Larva -
10 P 23 Larva 5 (2.0), 31 P 7 Moth -
11 (1.8), 32 P 27 Larva -
17 (-) 33 P 7 Moth -
11 P 9 Moth - 34 P 4 Moth -
12 P 5 Moth • 35 P 8 Moth -
13 P 8 Moth m 36 P 5 Moth m
14 P 10 Moth mm 37 P 26 Larva 5 (-),
15 P 7 Moth - 9 (-)>
16 P 7 Moth m 17 (1.9)
17 P 6 Moth - 25 (-)
18 P 13 Larva - 38 P 8 Larva -
19 P 7 Moth - 39 P 9 Moth mm
20 P 7 Moth - 40 P 11 Moth -
21 P 2 Moth 41 P 8 Moth mm
aSee footnote a, table XXIV. 
bSee footnote b, table XXXII 
cSee footnote b, table XXIV.
121
Table XXXVII. Rearing records for Diatraea saccharalis (F.) larvae collected 
from dead sugar cane stalks brought from Franklin and reared 






























1 Y 10 Moth 22 P 14 Moth 6 (1.9)
2 Y 7 Moth wm 23 P 10 Moth -
3 Y 30 Larva - 24 P 16 Moth 5 (2.0)
4 Y 9 Moth 1 <-> 25 P 6 Moth wm5 Y 2 Moth m 26 P 40 Pupa 5 (1.7),
6 Y 12 Moth - 13 (-),
7 Y 2 Larva - 20 (1.6)
8 Y 9 Moth - 27 P 7 Moth wm
9 Y 17 Pupa wm 28 P 40 Larva 5 (-)
10 Y 20 Moth 8 (2.0) 29 P 6 Moth ■■
11 Y 5 Moth - 30 P 7 Moth -
12 Y 4 Moth - 31 P 8 Larva wm
13 Y 9 Moth wm 32 P 3 Moth m
14 Y 6 Moth wm 33 P 40 -d 8 (-)
15 Y 7 Moth wm 34 P 35 Larva 3 (-),
16 P 17 Larva - 13 (-) ,
17 P 11 Larva wm 27 (-)
18 P 40 Larva 6 (2.0), 35 P 13 Moth -
14 (-) 36 P 5 Moth wm
19 P 40 -d 4 (1.8), 37 P 28 Larva -
14 (1.8) 38 P 9 Moth wm
20 P 8 Moth - 39 P 13 Pupa 6 (-)
21 P 7 Moth wm 40 P 7 Moth wm
aSee footnote a, table XXIV. 
bSee footnote b, table XXXII,
cSee footnote b, table XXIV.
larvae were living when rearing was discontinued after 40 days.
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Table XXXVIII. Rearing records for Diatraea saccharalis (F.) larvae 
collected from a field of growing sugar cane at Franklin 
and reared in the laboratory on fresh com stems, Baton Rouge, 
Louisiana, June 5, 1959a



























1 4 Moth mm 27 30 Larva 3 (-),
2 4 Moth - 15 (1.8)
3 1 Moth - 28 4 Moth -
4 7 Moth - 29 1 Moth -
5 4 Moth - 30 6 Moth -
6 6 Pupa - 31 6 Moth -
7 5 Moth mm 32 8 Moth -
8 5 Moth m 33 3 Moth -
9 6 Moth m 34 5 Moth mm
10 6 Moth - 35 7 Moth mm
11 1 Moth - 36 3 Moth mm
12 5 Moth - 37 5 Moth -
13 6 Larva - 38 7 Moth mm
14 7 Moth tm 39 3 Moth -
15 4 Moth - 40 6 Moth -
16 7 Moth - 41 3 Moth mm
17 30 Larva 16 (2.0) 42 7 Moth -
18 5 Moth m 43 23 Larva 10 (-)
19 4 Moth m 44 3 Moth -
20 9 Moth wm 45 5 Moth mm
21 3 Moth - 46 17 Moth 6 (2.2)
22 4 Moth - 10 (-)
23 6 Moth - 47 5 Moth -
24 4 Moth - 48 15 Larva 6 (1.8)
25 11 Pupa mm 49 5 Moth -
26 9 Moth 3 (1.6) 50 5 Moth mm
aMost of the larvae collected were fifth or sixth instars, None were 
smaller than fourth instar. Rearing was completed in a temperature cabinet 
at 80 degrees Fahrenehit in the dark.
^See footnote b, table XXIV.
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Table XXXIX. Rearing records for Djatraea saccharalis (F.) larvae 
collected from a sugar cane field at Fort Allen and 
reared in the laboratory on fresh c o m  stems,
Baton Rouge, Louisiana, July 22, 1959a
Days of larval
Insect life in the Stage at Times of moults and head
number laboratory_________death__________ capsule sizes
1 7 Moth 1 C-)
2 7 Moth 1 (-)
3 12 Larva 1 (-)
4 10 Moth 2 (-)
5 9 Moth 1 (-)
6 8 Moth 1 (-)
7 8 Moth 1 (-)
8 7 Moth 2 <-)
9 9 Moth 3 (-)
10 7 Moth 1 (-)
11 8 Moth 1 (-)
12 8 Moth 1 (-)
13 11 Moth 3 (-)
14 8 Moth 1 (“)
15 11 Moth 3 (-)
16 7 Moth 1 (-)
17 14 Moth 1 (-), 6 (-)
18 21 „c 3 (-) , 7 (-)
19 7 Moth 1 (-)
aSee footnote a, table XXXVIII. These 19 larvae moulted 
during the first four days after they were brought from the field, 
and on this basis were selected for rearing from a group of 117 
field-collected larvae. Of the remaining field-collected larvae 
four died, 37 pupated with their first moult in the laboratory, 
and the remaining ones were discarded.
^See footnote b, table XXIV.
cIn8ect had not yet pupated when rearing was discontinued 
after 21 days*
Table XL. Rearing records for Diatraea saccharalis (F.) larvae collected 
from a sugar cane field at Port Allen and reared in the 
laboratory on fresh corn stems, Baton Rouge, Louisiana,
August 14, 1959a
Times of Times of























1 11 Moth 3 1 M 1 22 12 Moth 3 \
2 8 Moth 1 ( ■  I 23 23 -c 3 -)
3 11 Moth 3 I W J 7 ** )
4 8 Moth 1 (“) 12 - )
5 10 Moth 3 (-) 23 ** )
6 9 Moth 1 (-) 24 18 Moth 1 m  1
7 9 Moth 1 f a 1 7 -)
8 8 Moth 1 ( * 1 25 23 ca* 4
9 15 Larva 3 (-) 15 -)
10 10 Moth 3 ( - ) 26 17 Pupa 3 M  J
11 11 Moth 3 (-) J 10 -)
12 11 Moth 1 (-) 27 17 am 3 M  J
13 12 Moth 3 ( * 1 28 23 - d 1 -)
14 17 Moth 1 1*1 7 -)
11 (-) 29 23 Larva 1 -)
15 8 Moth 1 (-) 4 « J
16 13 Larva 1 (-) 10 -)
17 14 Moth 1 (-) 30 10 Moth 3 -)
18 13 Moth 1 ( m) 31 13 Moth 1 « 1
6 1*1 6 -)
19 11 Moth 3 (-) 32 23 _c 1 -)
20 9 Moth 3 (-) 5 -)
21 7 Moth 1 (-) 15 -)
aSee footnote a, table XXXVXIX. These 32 larvae moulted during the 
first five days after they were brought from the field, and on this basis 
were selected for rearing from a group of 76 field-collected larvae. Of 
the remaining field - collected larvae eight pupated with their first moult 
in the laboratory, and the remaining ones were discarded.
bSee footnote b, table XXXV.
cXnsect had not yet pupated when rearing was discontinued after 23 days.
^See footnote c, table XXVX.
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Table XLI. Rearing records for Diatraea saccharalls (F.) larvae collected 
from a sugar cane field at Port Allen and reared In the 
laboratory on fresh corn stems, Baton Rouge, Louisiana, 
September 23, 1959a
Times of Times of
Days of moults Days of moults
larval life Stage and head larval life Stage and head
Insect in the at capsule
size
Insect in the at capsule
sizenumber laboratory death number laboratory death
1 48 Larva 1 (-), 
15 (-), 
29 (-),
18 59 Larva 11 (-), 
30 (-), 
43 (2.0)
42 (2.1) 19 20 Moth 7 (-)
2 32 Larva 1 (-) 20 9 Moth -
10 (-) 21 21 Moth 5 (-)
22 (-) 22 12 Moth 5 (-),
3 8 Moth tm 9 (-)
4 7 Moth 1 (-) 23 10 Moth -
5 8 Moth 1 (-) 24 13 Moth 3 (-)
6 52 _c 6 (-), 
30 (-), 
44 (1.9)
25 64 Larva 4 (-), 
15 (-), 
30 (-),
7 49 Larva 1 (-), 42 (2.3)
14 (-), 26 37 Larva 3 (-),
30 (-) 16 (-),
8 11 Moth tm 26 (-)
9 37 Larva 1 (“), 27 7 Moth 1 (-)
14 (-), 28 7 Moth -
26 (-), 29 8 Moth -
29 (-) 30 10 Larva ••
10 13 Moth 4 (-) 31 47 Larva 4 (-),
11 8 Moth 3 (-) 18 (-)
12 11 L a m 2 (-> 32 10 Larva -
13 61 Larva 3 (-), 33 7 Moth -
19 (-) 34 13 Moth 3 (-)
14 19 Moth 4 (-) 35 9 Moth -
15 79 Larva 4 (-), 36 15 Larva 1 (-)
23 (-), 37 7 Pupa -
43 (-), 38 35 Larva ••
51 (2.1) 39 41 Larva 12 (-),
16 10 Pupa •• 26 (-)





aSee footnote a, table XXXVIII. 
bSee footnote b, table XXIV. 
csee footnote c, table XXVI.
Table XLII. Rearing records for Diatraea saccharalis (F.)
larvae collected from sorghum and dry corn stalks 
at Baton Rouge and reared in the laboratory on 




Days of larval 




Times of moults and head 
capsule sizes
1 S 18 Larva 3 (-j
2 S 30 Larva 6 (-) U, 14 (-), 18 (-), 
24 (-)
3 S 10 Larva 5 <-)
4 S 35 Larva 3 (-)
5 S 39 Larva 7 (-) U, 19 (-), 31 (2.0)
6 S 7 Moth mm
7 S 25 Larva 5 (-)
8 S 36 Larva 6 (-) U
9 S 30 Larva 3 (-) U, 12 (-), 25 (-)
10 S 24 Larva mm
11 U 13 Larva mm
12 U 52 Larva 5 (-), 15 (-), 22 (-), 
28 (-), 35 (-)
13 U 25 Larva 10 (-)
14 U 18 Larva 3 (-)
15 U 2 Larva -
16 U 31 Larva 6 (-), 16 (-), 22 (-)
17 U 18 Larva 10 (-)
18 U 52 Larva 13 (-), 23 (-)
19 U 20 Larva
aSee footnote a, table XXXVIII. The letters S and U designate 
spotted and unspotted larvae, respectively. All spotted larvae were 
collected from sorghum with dry leaves and green stems. All unspotted 
larvae were collected from dried c o m  stalks.
^See footnote b, table XXIV.
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Table XLIII. Rearing records for spotted Diatraea saccharalis (F.)
larvae collected from dry corn stalks and reared 
in the laboratory on sugar cane suckers, Baton Rouge, 
Louisiana, October 2, 1959a
Days of larval
Insect life in the Stage at Times of moults and head
number laboratory death capsule sizes^
1 3 Larva m
2 52 Larva 9 (-), 21 (-), 33 (2.2)
3 7 Pupa -
4 4 Larva «•
5 9 Larva 8 (-)
6 23 Larva 14 (-), 21 (-)
7 31 Larva 1 (-) U, 15 (-), 24 (-)
8 37 Larva 4 (-), 12 (-), 20 (-), 
31 (-)
9 25 Larva 5 (-) U
10 53 Larva 4 (-) , 20 (-)
11 .11 Larva 11 (-)
12 23 Larva 13 (-)
13 12 Larva 11 (-)
14 26 Larva 6 (-) U
15 20 Larva 3 (-)
16 32 Larva 11 (-)
17 52 Larva 1 (-), 8 (-), 18 (-), 28 (-) 
37 (1.8)
18 41 Larva 4 (-), 12 (-), 23 (-), 
33 (-)
19 26 Larva 12 (-)
20 38 Larva 1 (-), 15 (-), 24 (-) U, 
32 (2.4)
21 41 Larva 3 (-), 16 (-), 21 (-)
22 1 Moth m
aSee footnote a, table XXXVIII.
^See footnote b, table XXIV. The letter U indicates a change 
from the spotted to unspotted form.
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Table XLIV. Rearing records for unspotted Diatraea saccharalis (F.)
larvae collected from dry corn stalks and reared in 
the laboratory on sugar cane suckers, Baton Rouge, 
Louisiana, October 2, 1959a
a.nr ■ j q B a a o a c a a n n — a— asaa , 1 ■,/ r . — i—aagascaeaaaBaaceae— Bi— — aaaeaaa
Days of larval
Insect life in the Stage at Times of moults and head
number laboratory death capsule sizes^_______
1 11 Larva 5 (-)
2 8 Larva 1 (-)
3 8 Larva «a
4 26 Larva 7 (-)
5 58 Larva 26 (-), 33 (2.0)
6 28 Larva 11 (-), 27 (2.2)
7 18 Larva m
8 2 Larva m
9 33 Larva 15 (-)
10 11 _c m
11 35 Larva 10 (-), 16 (-)
12 70 Larva 10 (-), 20 (-), 29 (2.3),
47 (2.1), 58 (2.1), 65 (2.1)
13 47 Larva 12 (-), 17 (-), 24 (-), 
35 (2.2)
14 94 Larva 17 (-) , 28 (-), 38 (-) , 
47 (2.3), 59 (2.1)
15 20 Larva 11 (-), 20 (-)
16 24 Larva -
17 20 _c «■
18 12 Moth 5 (-)
19 58 Larva 8 (-), 21 (-), 28 (2.5), 
40 (2.5)
20 38 Larva 4 (-), 15 (-)
21 8 Larva 4 (-)
22 75 Larva 9 (-), 24 (-), 37 (2.3), 
53 (2.0), 61 (-)
23 29 Larva 7 (-), 20 (-)
24 47 Larva 9 (-), 21 (-), 31 (-), 
40 (-)
aSee footnote a, table XXXVIII. 
^See footnote b, table XXIV. 
cSee footnote c, table XXVI.
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Table XLV. Rearing records for Diatraea saccharalis (F.) larvae 
collected from a sugar cane field at Port Allen and 
reared in the laboratory on fresh corn stems,
Baton Rouge, Louisiana, October 24, 1959a
Insect
number
Days of larval 




Times of moults and head 
capsule sizes
1 U 19 Moth
2 U 17 cm 3 (2.4), 9 (2.4)
3 U 61 Larva 15 (-), 49 (-)
4 U 28 Moth 1 (-), 9 (1.9)
5 U 16 Larva 9 (-)
6 U 29 Moth 13 (1.9)
7 U 39 Larva 6 (-), 16 (2.5), 36 (-),
38 (-)
8 U 23 Moth 12 (-)
9 U 27 Moth 11 (-)
10 U 20 Pupa 9 0.3)
11 S 16 Moth 9 (-) U
12 S 28 L-rva 15 (-)
13 S 24 Moth 9 (-), 15 (2.5)U
14 S 58 Larva 10 (2.0) U
15 S 19 Pupa 7 (2.3), 13 (-)
16 S 31 Larva 11 (2.2)
17 S 58 Larva 4 (-), 15 (-), 28 (-) U
18 S 48 Larva 3 (2.0), 27 (-), 36 (-)
19 S 12 Larva 4 (2.5) U
20 S 2 Larva
21 S 51 Larva 6 (2.0), 43 (2.1)
aSee footnote a, table XXXVIII. The letters S and U designate 
spotted and unspotted larvae, respectively.
^See footnote b, table XXIV.
cSee footnote c, table XXVI.
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Table XLVI. Rearing records for Diatraea saccharalis (F,) larvae
collected from a sugar cane field at Fort Allen and reared 
in the laboratory on sugar cane suckers, Baton Rouge, 
Louisiana, October 24, 1959a
Days of larval
Insect life in the Stage at Times of moults and head
number laboratory death capsule sizes
1 U 40 Larva 9 (-), 19 (2.1)
2 u 71 Larva 5 (-), 18 (-), 30 (-), 48 (1.7), 61 (-)
3 u 93 Larva 6 (-), 19 (-), 41 (-), 49 (-), 61 (-), 78 
86 (2.2)
4 U 39 Moth 3 (")
5 u 78 Larva 11 (-), 25 (-), 43 (-), 53 (2.1)
6 u 66 Larva 1 (-), 7 (1.9), 15 (-), 20 (2.2), 26 (-), 
33 (2.1), 43 (-), 49 (2.0)
7 u 71 Larva 3 (2.0), 12 (2.0), 26 (-), 36 (-) , 43 (-) , 
53 (1.9), 61 (2.0), 67 (2.0), 71 (-)
8 u 9 Larva «»
9 u 61 Larva 9 (2.1), 20 (-), 30 (-), 37 (2.3), 
47 (-), 55 (-)
10 u 65 Pupa 3 (-), 18 (-), 30 (-), 43 (-)
11 s 48 Larva 13 (-) U
12 s 36 Larva 13 (-)
13 s 37 Larva 4 (-), 11 (2.0), 19 (-)
14 s 61 Larva 6 (2.0) U, 21 (2.2), 33 (2.1), 52 (2.2)
15 s 44 _c 6 (-), 16 (2.4), 27 (-) U
16 s 54 Larva 12 (2.2), 27 (-)
17 s 28 Larva 3 (-), 10 (-), 15 (2.1)
18 s 53 Larva 6 (2.1) U, 21 (2.3), 37 (-)
19 s 76 Larva 3 (-), 15 (-), 26 (-) U, 53 (2.0)
20 s 80 Moth 9 (-), 18 (-), 30 (-), 44 (-), 53 (-), 
61 (-)
21 s 56 Larva 3 (-), 30 (2.1), 49 (-)
22 s 25 Larva 16 (-)
23 s 46 Moth 3 (1.6), 23 (-) U
24 s 106 Larva 3 (-), 13 (1.7) U, 49 (2.0), 58 (-), 
90 (-), 99 (2.0)
25 s 39 Larva 1 (-), 4 (-), 13 (-), 27 (1.7)
26 s 53 Larva 2 (-) , 9 (2.0), 30 (2.0), 41 (2.1)
27 s 68 Moth 1 (-), 10 (-), 19 (-), 31 (-) U, 54 (1.9)
28 s 70 Pupa 3 (-), 13 (1.8), 43 (-), 51 (2.1) U, 
58 (2.1)
29 s 49 Larva 1 (-). 15 (-). 21 (-) U. 37 (-), 41 (-)
aSee footnote a, table XLV. 
bSee footnote b, table XXIV. 
cSee footnote c, table XXVI.
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Table XLVII. Rearing records for Diatraea saccharalis (F.) larvae 
collected from cane trash in a harvested sugar cane 
field at Port Allen and reared in the laboratory on 
fresh corn stems, Baton Rouge, Louisiana,
November 26, 1959a
Days of larval
Insect life in the Stage at Times of moults and head
number laboratory death capsule size3
1 S 39 Larva 4 (2.0), 13 (2.0) U, 25 (2.1), 
33 (2.0), 38 (-)
2 U 3 Larva aft
3 U 40 Larva 5 (1.9), 14 (2.1), 28 (-) S
4 u 25 Larva 4 (-)
5 s 24 Moth 3 (-), 15 (2.0)
6 u 18 Moth ••
7 s 22 Larva 5 (2.0)
8 s 42 Prepupa 3 (-) , 19 (2.0), 31 (-)
9 u 16 Moth 5 (1.8)
10 u 17 Moth 8 (-)
11 u 13 Moth 4 (2.1)
12 s 30 Moth 5 (2.2) U
13 u 31 Larva 12 (2.0), 25 (2.0)
14 u 20 Moth 3 (2.0), 10 (-)
15 s 12 Moth 3 (1.7)
16 u 38 Pupa 10 (-), 20 (-), 31 (-) S
aSee footnote a, table XLV.
LSee footnote b, table XXIV.
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Table XLVIII. Rearing records for Dlatraea saccharalls (F.) larvae collected 
from cane trash in a harvested sugar cane field at Fort Allen 
and reared in the laboratory, Baton Rouge, Louisiana,
November 26, 1959a
Times of Times of
Days of moults Days of moults
larval life Stage and head larval life Stage and head
Insect in the at capsule Insect in the at capsule
number laboratory death size*5 number laboratory death size^
1 S 12 Moth tm 23 S 36 Moth 3 (1.6)






53 (2.0) 24 S 20 Moth 6 (-) u
3 S 3 Larva 3 (1.6) 25, S 25 Larva 14 (-),
4 U 11 Moth - 22 (1.5)
5 U 32 Moth 25 (-) 26 U 17 Moth 8 (-)
6 U 25 Pupa - 27 S 31 Larva 3 (-),
7 S 60 Larva 10 (1.9) 11 (-)28 (-) u 28 S 28 Larva 3 (-)
8 U 14 Moth - 15 (1.7)
9 S 3 Larva 3 (1.9) 22 (-)
10 S 64 Larva 13 (-),
28 (-) u, 
38 (-),
29 S 41 Larva 13 (-) u 
25 (-), 
39 (2.4)
49 (-), 30 S 41 Larva 3 (-),.
57 (2.0) 14 (-) u
11 S 31 Larva - 22 (-)
12 S 31 Larva 17 (1.9) u 31 S 13 Larva 6 (-)
13 U 22 Moth - 32 S 21 Moth 10 (1.8)
14 S 30 Moth 8 (2.1) u, 33 U 5 Larva -
20 (2.0) 34 U 14 Larva 5 (1.8)
15 S 15 Larva 3 (2.2), 10 (1.9)
10 (2.1) 35 S 15 Larva 7 (2.2)
16 S 45 Larva 11 (-) u 14 (-)
17 U 10 Moth m 36 S 3 Larva m
18 U 18 Moth - 37 S 18 Larva 8 (-),
19 U 28 Larva 7 (-) 17 (1.9)
20 S 13 Moth 5 (-) 38 S 21 Moth 7 (2.0)
21 S 31 Larva 8 (-) u, 11 (-)20 (-) 39 U 60 Larva 20 (-),









aSee footnote a, table XLV. Larvae were fed fresh green beans purchased 
at a local grocery store. After one week on beans insects number one through 
21 were fed stems of sugar cane suckers of variety C.P. 44-101.
^See footnote b, table XXIV.
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Table XLIX, Rearing records for Diatraea saccharalis (F.) larvae 
collected from sugar cane suckers and reared in the 




Days of larval 




Times of moults and head 
capsule sizes**
1 U 18 Moth 9 (-)
2 S 19 Larva 8 (-), 17 (2.2) U
3 S 28 Larva 3 (2.1), 17 (2.3)
4 S 14 Larva 5 (2.1)
5 S 11 Moth 4 (2.1) U
6 S 37 Moth 3 (2.0), 20 (-)
7 S 11 Moth 3 (r)
8 S 24 Moth 1 (2.0) U, 7 (2.1)
9 S 36 Larva 3 (-) U
10 U 21 Moth -
11 S 19 Pupa 3 (-), 11 (-) U
12 U 18 Moth 7 (-)
13 S 13 Moth 4 (-) U
14 U 17 Moth 8 (2.1)
aSee footnote a, table XLV.
^See footnote b, table XXIV,
Table L. Rearing records for Diatraea saccharalis (F.) larvae 
collected from sugar cane suckers and reared in the 
laboratory on sugar cane suckers, Baton Rouge, 
Louisiana, December 7, 1959a
Insect
number
Days of larval 




Times of moults and head 
capsule sizes
1 S 50 Larva 4 (-) U, 14 (2.4), 23 (-), 
32 (2.3)
2 S 53 Larva 3 (2.3) U, 17 (-)
3 S 35 Larva 5 (-) U, 20 (-), 35 (2.0)
4 S 49 Larva 4 (2.2) U, 27 (-), 42 (-)
5 U 24 Moth 4 (2.1)
6 S 20 Larva 8 (2.0)
7 S 43 Larva 11 (2.0) U, 20 (2.1), 34 (-)
8 S 44 Larva 14 (-), 20 (2.1) U, 34 (-)
9 S 22 Moth 2 (-) U, 9 (-)
10 S 44 Larva 4 (1.9) U, 17 (-)
11 S 14 Larva 7 (2.1)
12 U 14 Larva 9 (-)
13 S 10 Moth «•
14 S 29 _ c 17 (-) U
15 U 22 Pupa 9 (-)
aSee footnote a» table XLV.
bSee footnote b, table XXIV.
cSee footnote c, table XXVI.
135
Table LI, Rearing records for Diatraea saccharalis (F.) larvae 
collected from cane trash in a harvested sugar cane 
field at Port Allen and reared in the laboratory 




Days of larval 




Times of moults and head 
capsule sizes
1 U 35 Moth 5 (-), 23 (-)
2 U 11 Moth
3 U 28 Larva -
4 U 18 Pupa -
5 U 38 Larva 5 (1.8), 19 (-), 30 (-)
6 U 14 Larva 5 (-)
7 U 16 Larva 5 (2.1), 12 (-)
8 U 21 Larva 5 (-), 16 (2.3), 20 (-)
9 U 23 Larva 5 (-)
10 U 30 Moth 12 (2.0)
11 U 20 Moth tm
12 S 5 Larva -
13 S 35 Moth 2 (-) U
14 S 24 Moth 12 (-)
15 U 16 Larva 5 (1.9)
16 U 23 Moth -
17 U 31 Larva 7 (1.9), 16 (1.8)
18 U 35 Larva 7 (1.6), 14 (-)
19 S 22 Pupa 7 (1.5), 12 (-), 16 (-)
20 S 37 Moth 13 (1.8), 26 (-)
21 S 20 Moth 2 (-)
aSee footnote a, table XLV. 
^See footnote b, table XXIV.
Table LII, Rearing records for Dlatraea saccharalis (F.) larvae 
collected from cane trash In a harvested sugar cane 
field at Port Allen and reared in the laboratory on • 
fresh corn stems, Baton Rouge, Louisiana, January 21, 
1960a
Days of larval
Insect life in the Stage at Times of moults and head
number laboratory death capsule sizes**
1 u 7 Larva
2 U 14 Moth
3 U 13 Moth
4 S 30 Larva
5 U 14 Moth
6 S 17 Larva
7 U 13 Moth
8 U 11 Moth
9 S 30 Larva
10 S 12 Moth
11 U 16 Moth
12 U 10 Pupa
13 U 2 Larva
14 U 2 Larva
15 U 12 Moth
16 U 10 Pupa
17 U 9 Moth
18 U 20 Larva
19 S 15 Pupa
20 S 13 Moth
21 U 40 Larva
22 S 14 Moth
23 S 9 Moth
24 U 49 Larva
25 S 9 Moth
26 U 10 Larva
4 (1.9)
6 (-)
14 (1.9), 23 (1.9) 









4 (-) U 
4 (-) U




7 (-), 12 (2.0), 21 (1.9) 
30 (1.9), 46 (1.5)
5 (1.7)
aSee footnote a, table XLV. 
^See footnote b, table XXIV.
Table LIII. Rearing records for Diatraea saccharalis (F.) larvae collected 
from cane trash in a harvested sugar cane field at Fort Allen 
and reared in the laboratory on fresh com stems. Baton Rouge, 
Louisiana, February 16, I9603



























1 7 Moth 22 8 Moth 1 1.5)
2 18 Larva 4 (-), 23L 14 Larva 9 -)
11 (-) 24 28 Larva 1 1.6),3L 11 Moth 4 (-) 6 2.0),
4F 8 Moth «■ 17 2.1),
5 5 Larva 1 (-) 25 2.1)
6 18 Larva 4 (-) 25 11 Moth 4 -)
7 8 Moth - 26 32 Larva 10 -),8 7 Larva 1 (-) 15 -).9 10 Larva - 21 -) >
10 27 Larva 11 (1.9), 28 -)
16 (1.8), 27 11 Moth -
20 (1.7), 28L 16 Larva 1 1.7),
23 (1.7) 6
11 11 Moth 4 (-) 14 ->
12F 13 Larva 4 (-) 29 10 Moth 4 -)
13 15 Moth 5 (-) 30 18 Moth 11 2.1)
14 14 Moth 4 (-) 31 13 Moth 5 -)
15 4 Larva - 32L 8 Moth 4 -)
16 10 Moth 4 (-) 33L 11 Moth 4 -)
17F 27 Larva . 5 (-), 34F 11 Moth -
10 (2.2), 35F 10 Moth 3 -)
20 (2.1), 36F 10 Moth 3 2.0)
24 (2.0) 37F 8 Moth 3 2.0)
18 11 Moth 4 (-) . 38 11 Moth 3 1.8)
19 10 Moth 3 (-) 39 15 Moth 4 -)
20L 9 Moth 1 (-) 40 29 Larva 5 1.7),
21 8 Moth " 11 -)
aSee footnote a, table XXXVIII. The letters L and F designate apparently 
lean and fat larvae, respectively.
^See footnote b, table XXIV.
Table LIV. Rearing records for Diatraea saccharalis (F.) larvae 
collected from cane trash in a harvested sugar cane 
field at Port Allen and reared in the laboratory 




Days of larval 




Times of moults and head 
capsule sizes*5
1 7 Moth «■
2 6 Moth m
3 4 Moth tm
4 13 Moth 2 (-), 7 (-)
5 6 Moth -
6 4 Larva -
7 9 Moth 1 (-)
8 11 Moth 3 (-)
9 11 Moth 4 (-)
10 11 Moth 4 (-)
11 12 Moth 2 (-)
12 11 Moth -
13 11 Moth 4 <-)
14 9 Moth 2 (-)
15 11 Larva 2 (-), 8 (-)
16 4 Larva -
17 10 Moth 2 (-)
18 1 Larva m
19 25 Larva 7 (-), 10 (-), 18 (-)




All larvae were unspotted.
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Table LV. Total live and dry weights and fat contents of groups of
Diatraea saccharalis (F.) larvae collected from corn stalks
of different ages, Baton Rouge, Louisiana, September, 1959a
Ages of plants 
























Sept. 19 10 1.5097 .5313 .2458
Sept. 28 5 .6166 .2273 .1268
Sept. 28 5 .7465 .2830 .1286
Sept. 28 5 .6688 .2514 .1129
Sept. 28 5 ..5795 .2222 .1085
Sept. 19 10 1.6684 .6252 .3355
Sept. 28 5 .6561 .2274 .1211
Sept. 28 5 .6793 .2721 .1214
Sept. 28 5 .7437 .3236 .1835
Sept. 28 5 .7339 .2707 ' .1080
Sept. 19 10 2.0029 .7110 .2929
Sept. 28 5 .7184 .2624 .1227
Sept. 28 5 .8052 .3115 .1292
Sept. 28 5 .7799 .2747 .1242
Sept, 28 5 .8224 .3398 .1579
Sept. 19 10 1.5151 .5301 .2146
Sept. 28 5 .7270 .2892 .1372
Sept. 28 5 .7185 .2918 .1214
Sept. 28 5 .6049 .2675 .1013
Sept. 28 5 .7607 .2923 .1225
Sept. 19 10 1.7222 .5547 .2061
Sept. 28 5 .5560 .2354 .1187
Sept. 28 5 .7523 .2957 .1260
Sept. 28 5 .5768 .2043 .0886
Sept. 28 5 .6289 .2845 .1284
Sept. 19 10 1.3867 .4581 .1848
Sept. 28 5 .7366 .2863 .1283
Sept. 28 5 .6184 .2214 .0792
Sept. 28 5 .5692 .1964 .0750
Sept. 28 5 .5423 .2202 .0823
aLarvae were apparently all fifth or sixth instars.
^Stalks completely dead and dry.
cUpper portions of stalks green, lower portions yellow, all leaves 
dead and dry.
^Stalks green, leaves drying.
eTassels formed, but leaves and stalks yet green.
Table LVI. Total live and dry weights and fat contents of groups of Diatraea saccharalis (F.) larvae














Aug. 21, *58 Green I 10 1.7399 .5673 .1908
com stalks II 10 1.4403 .5127 .1964
Nov. 5, '58 Dry I 10 1.5799 .6039 .2583
com stalks II 10 1.4360 .6052 .2939
III 10 1.5397 .5745 .2720
IV 10 1.5837 .6089 .2999
Dec. 5, *58 Dry I 10 1.2794 .4790 .2249
com stalks II 10 1.1395 .4439 .2007
III 10 1.1963 .4230 .1836
Jan. 23, '59 Dry I 10 1.0766 .3637 .1462
com stalks II 10 1.2144 .3974 .1628
III 9 1.1111 .3518 .1316
IV 11 0.9705 .2967 .1326
aSee footnote a, table LV.
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Table LVII. Total live and dry weights and fat contents of groups of Diatraea saccharalis (F.) larvae


















Nov. 12, *58 Napoleonvil1e, Small I 10 1.7641 ,5821 .2173
Louisiana sugar cane XI 10 1.2056 .3855 .1312
plants** III 10 1.0587 .3144 .0912
Dec. 9, *58 Napoleonvil1e, Small I 10 1.1361 .3744 .1425
Louisiana sugar gane II 10 1.1465 .3653 .1193
plants III 10 1.1214 .3798 .1252
IV 10 1.1281 .3659 .1231
Dec. 30, '58 Napoleonvil1e, Small I 10 1.5252 .4880 .1547
Louisiana sugar cane II 10 1.1974 .3864 .1276
plants** III 10 1.2322 .3818 .0979
IV 10 1.2165 .3948 .1252
Jan. 22, '59 Napoleonvil1e, Small I 8 1.1888 .4010 .1546
Louisiana sugar cane II 10 1.4788 .4454 .1797
plants** III 10 1.3393 .3808 .1420
IV 10 1.3693 .4092 .1679
V 10 1.3509 .4198 .1638
Jan. 27, '59 Baton Rouge, Dead I 10 1.3245 .4350 .2139
Louisiana sugar cane II 10 1.0866 .3721 .1677
stalksc III 10 1.1691 .3721 .1620
IV 10 1.1342 .3775 .1551
aSee footnote a, table LV.
bprom seed cane planted during late summer or early fall, 1958. Freezing weather during the fall 
killed the above ground portions of these plants.
rought from a field at Franklin, Louisiana during the 1958 harvest season and piled at the edge 
of a field in Baton Rouge, Louisiana.
Table LVIII. Total live and dry weights and fat contents of groups of spotted and unspotted 























Oct. 2 Baton Rouge, Dry com Spotted I 8 .6729 .2298 .1086
Louisiana stalks Spotted II 8 .7152 .2131 .0790
Spotted III 8 .8401 .2777 .1256
Unspotted I 9 1.3174 .5241 .2880
Unspotted II 9 1.3132 .4542 .2627
Unspotted III 8 1.0681 .3635 .2197
Oct. 24 Port Allen, Sugar Spotted I 10 1.0655 .3353 .1201
Louisiana cane Spotted II 10 1.2062 .4123 .1647
stalks*5 Spotted III 10 1.0997 .4084 .1825
Unspotted I 10 1.3903 .5297 .2743
Unspotted II 10 1.3390 .5247 .2607
Unspotted III 10 1.3731 .5171 .2413
aSee footnote a, table LV,
^Standing sugar cane, variety C.P. 47-193, plant crop.
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Table LIX. Life history records for Diatraea saccharalis (F.) larvae 
reared from eggs in the laboratory under different 
photoperiods at 70 degrees Fahrenheit, Baton Rouge, 
Louisiana, January 15, 1960a
Fhotoperiods to which 
larvae were exposed 
and records kept_____
Larvae
1 2 3 4 5 6 7 8 9 10 11 12 13
5 47 47 58 25 23 30 38 33 51 20 38 46
0 8 6 6 3 4 5 4 6 6 3 6 7
P P P P P P
44 9 27 32 7 62 9 12 50 38 50 21 40
7 1 4 5 0 9 1 2 7 6 7 3 6
P P P P P P
9 34 35 47 49 8 62 58 73 49 27 50 41
1 5 3 7 6 0 8 8 9 6 2 7 6
P P P P P P P
42 57 14 41 62 67 21 40 55 32 59 50 22
6 7 2 6 8 9 3 6 6 5 5 7 3
P P P P P P P
Constant illumination
Days of larval life 
Number of moults 
Pupated (P)
14 hrs. light/day 
Days of larval life 
Nuniber of moults 
Pupated (P)
12 hrs. light/day
Days of larval life 
Number of moults 
Pupated (P)
10 hrs. light/day
Days of larval life 
Number of moults 
Pupated (P)
Total darkness
Days of larval life 






42 15 51 73 6 9 7 8 41
6 0 8 9 0 1 1 1 6
P P P P
aEggs were laid and incubated at 80 degrees Fahrenheit in darkness 
until larvae hatched. Insects still living after 52 days at 70 degrees 
were transferred to the 80 degree temperature. All larvae were provided 
with fresh food and clean vials when needed until they died or pupated.
Table LX. Life history records for Diatraea saccharalis (F.) larvae reared from eggs under constant
illumination in a photoperiod experiment at 80 degrees Fahrenheit, Baton Rouge, Louisiana,
February 13, 1960a
Insect Numbers of days required for development by instars
9 thjmber 1st 2nd 3rd 4th 5th 6 th 7th 8th
1 4 (.32) 3 (.42) 3 (.58) 4 (.83) 4 (1.13) 5 (1.50) 8 (-) 10 (-)
2 4 (.32) 3 (.45) 3 (.65) 4 (.90) 2 (1.27) 6 (-)
3 4 (.32) 3 (-) 3 (.65) 4 (-) 4 (-) 4 (-) 7 (-)
4 4 (.30) 3 (.43) 5 (.65) 4 (.83) 5 (1.10) 4 (1.53) 8 (-)
5 3 (.30) 6 (.43) 3 (.58) 2 (.77) 4 (1.23) 11 (-)
6 3 (.30) 4 (.48) 4 (.58) 2 (.93) 4 (1.30) 9 (-)
7 8, died
8 3 (-) 3 (.45) 3 (.70) 4 (1.07) 8 (-)
9 4 (.32) 3 (.40) 5 (.55) 5 (.77) 3 (.87) 5 (1.30) 6 (-) 8 (-)
10 7 (-) 5 (.38) 4 (-) 3 (.70) 4 (.93) 11 (-) 7, died
11 4 (.32) 3 (-) 2 (.70) 4 (1.07) 4 (1.67) 12 (-)
12 4 (-) 3 (.45) 2 (-) 4 (1.07) 7 (-)
13 6 (.30) 2 (-) 3 (.73) 4 (1.03) 9 (1.43) 6 (-) 4 (-) 3 (-)
14 5 (.32) 3 (-) 2 (-) 4 (.87) 4 (1.13) 8 (1.70) 7 (-)
15 4 (.30) 1, died
16 6 (.32) 3 (.57) 5 (.93) 4 (1.23) 5 (2.00) 7 (2.00) 6 (-)
17 4 (.32) 6 (.43) 3 (.58) 4 (-) 3 (1.13) 2, died
18 3 (.32) 4 (.50) 4 (.70) 3 (.83) 4 (1.17) 5 (-) 2, died
9 (-)
aRearing was started with newly hatched larvae from eggs incubated in darkness at 80 degrees Fahrenheit. 
Larvae were reared until pupation or death. The numbers in parentheses indicate the head capsule widths in 
millimeters.
Table LXI. Life history records for Diatraea saccharalis (F.) larvae reared from eggs with 14 hours
of continuous illumination per day in a photoperiod experiment at 80 degrees Fahrenheit,
Baton Rouge, Louisiana, February 13, 1960a
■ ■ i. i i x c c s ia -t i Ljaassaggagasa 1.1 i i..« a a a a — mmsasmsmma— a c n a a B c a a s a a
Insect _______________Numbers of days required for development by instars
number 1st 2nd 3rd 4th 5 th 6 th 7 th 8th
1 4 (-) 3 (.40) 2 (.67) 3 (1.03) 4 (1.30) 6 (1.80) 7 (-)
2 4 (.32) 3 (.47) 4 (.73) 3 (1.00) 7 (-) 5 (-)
3 3 (.30) 3 (.43) 4 (.68) 3 (.93) 5 (1.33) 6 (1.80) 8 (-)
4 3 (.30) 3 (-) 3 (.63) 3 (.97) 2 (1.40) 7 (-)
5 3 (.30) 3 (.47) 3 (.70) 3 (1.13) 9, died
6 4 (.30) 3 (.38) 2 (-) 3 (.97) 4 (-) 8 (-)
7b 3 (.32) 4 (.42) - (-) - (.87) 5 (-) 6, died
8 3 (.32) 3 (.43) 2 (.68) 4 (1.07) 3 (1.47) 6 (-)
9 4 (.32) 3 (.45) 3 (.67) 3 (.93) 3 (1.37) 6 (-)
10 3 (.30) 3 (.42) 3 (-) 3 (.93) 4 (1.33) 8 (-)
11 3 (.32) 3 (.38) 3 (.48) 4 (.63) 2 (.87) 4 (1.13) 4 (1.50) 10 (-)
12 4 (.32) 4 (.43) 6, died
13 4 (.32) 3 (.40) 3 (.62) 3 (.83) 5 (1.37) 6 (-) 4 (1.90) 1, died
14 3 (.32) 4 (.42) 5 (.62) 4 (.97) 6 (-) 7 (-)
15 3 (.32) 4 (.40) 3 (.48) 4 (.60) 3 (.87) 5 (1.20) 6 (-)
16 3 (.32) 3 (.40) 4 (.48) 3 (.67) 3 (1.03) 4 (1.43) 6 (-)
17 3 (.32) 4 (-) 4 (.53) 3 (.77) 4 (.97) 5 (1.30) 6 (-)
18 3 <-> 4 (.45) 2 _(rl_ 5 (1.00) , ,5 (1.171... 7 (-)
aSee footnote a, table LX,
^Larva lived a total of 24 days before death.
Table LXII. Life history records for Diatraea saccharalis (F.) larvae reared from eggs with 12 hours of
continuous illumination per day in a photoperiod experiment at 80 degrees Fahrenheit,
Baton Rouge, Louisiana, February 13, I9603
Insect Numbers of days required for development by instars
number 1st 2nd 3rd 4th 5th 6th 7th 8th 9 th 10th 11th
1 4 (.30) 3 (-) 6, died
2 5 (.30) 3 (.43) 2 (.67) 6 (1.03) 3 (-) 11 (-) 6 (-)
3 3 (.32) 4 (.43) 2 (.63) 8 (1.17) 7 (1.63) 4 (-) 8 (-)
4 3 (.32) 3 (.43) 5 (.67) 3 (.83) 4 (1.13) 5 (1.50) 6 (-)
5 3 (.32) 3 (.43) 4 (.55) 4 (.77) 5 (1.07) 6 (-)
6 3 (.32) 3 (.43) 4 (.53) 3 (.70) 3 (1.00) 6 (-) 11 (-)
7 3 (.32) 3 (.43) 5 (.55) 3 (.77) 4 (1.07) 5 (1.43) 10 (-)
8 3 (.30) 4 (.38) 3 (.50) 4 (-) 4 (1.00) 2 (1.27) 6 (-) 7 (-) 6 (-)
9 4 (.32) 3 (.37) 6 (.52) 3 (.67) 4 (1.00) 3 (-) 5 (-) 5 (-) 6 (-) 5 (2.00) 1, died
10 3 (.32) 3 (.42) 3 (.58) 4 (.77) 5 (.80) 5 (.90) 5 (1.20) 16 (-) 6 (-)
11 3 (.30) 2, lost
12 3 (.32) 5 (.38) 3 (.52) 3 (.67) 4 (.90) 5 (1.23) 7 (-) 6 (-)
13 3 (.32) 1, lost
14 5 (-) 3 (.37) 3 (-) 3 (.93) 4 (1.23) 8 (-)
15 3 (.30) 3 (.40) 3 (.62) 2 (.97) 3 (1.33) 10 (-)
16 3 (.32) 3 (.48) 4 (.67) 2 (.97) 4 (1.37) 6 (-)
17 4 (.30) 3 (.37) 4 (.48) 6 (.77) 3 (.93) 3 (1.27) 13 (-)
18 1, died
aSee footnote a, table LX.
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Table LXIII. Life history records for Diatraea saccharalis (F.) larvae reared from eggs with 10 hours
of continuous illumination per day in a photoperiod experiment at 80 degrees Fahrenheit,
Baton Rouge, Louisiana, February 13, 1960a
Insect Numbers of days required for development by instars
lumber 1st 2nd 3rd 4th 5th 6th 7th
1 3 (.30) 3 (.40) 3 <-) 4 (.77) 3 (1.13) 7 (-) 6 (-)
2 4 (.32) 3 (.42) 3 (-) 3 (1.03) 4 (-) 1, killed
3 4 (.32) 6 (.42) 2 (.55) 5 (.77) 5 (1.03) 3 (-) 7 (-)
4 3 (-) 3 (-) 4 (.57) 2 (.83) 5 (-) 7 (1.67) 8 (-)
5 3 (.30) 3 (-) 4 (.72) 3 (1.00) 4 (-) 5 (-) 7 (-)
6 3, killed
7 3 (-) 3 (.50) 4 (.67) 3 (1.03) 6 (1.23) 7 (1.57) 7 (-)
8 4 (.32) 6 (.37) 6 (.48) 6 (.83) 8 (1.17) 9, died
9 3 (.32) 3 (.45) 3 (.63) 4 (-) 4 (1.37) 9 (1.90) 6 (-)
10 3 (.30) 3 (.42) 4 (.58) 3 (.87) 5 (1.20) 12 (-)
11 3 (.32) 3 (.42) 4 (.60) 2 (.73) 7 (1.03) 4 (-) 2 (1.40)
12 3 (.32) 2 (-) 3 (.68) 3 (1.00) 3 (-) 11 (~)
13 4 (.30) 3 (.37) 3 (.50) 3 (.70) 3 (.90) 6 (1.27) 6 (-)
14 5 (.30) 2 (.35) 7 (.45) 9, died
15 3 (.30) 3 (.43) 3 (.70) 4 (1.07) 6 (1.47) 7 (-)
16 4 (.32) 3 (.43) 2 (.53) 3 (.90) 3 (1.20) 9 (-) 9 (-)
17 3 (.30) 5 (-) 3 (.50) 3 (-) 4 (.93) 5 (-) 7 (-)
18 5 (.30) 3 (.35) 2 (.55) 4 (.87) 2 (1.27) 7 (-)
aSee footnote a, table LX,
Table LXIV. Life history records for Diatraea saccharalis (F.) larvae reared from eggs under almost
constant darkness in a photoperiod experiment at 80 degrees Fahrenheit, Baton Rouge,
Louisiana, February 13, 1960a
Insect Numbers of days required for development by instars
tmber 1st 2nd 3rd 4th 5th 6th 7 th 8th
1 4 (.30) 3 (.37) 3 (.57) 4 (.83) 4 (1.27) 7 (1.90) 6 (2.00) 9 (2.10)
2 3 (.30) 3 (-) 3 (.63) 4 (1.03) 11 (-)
3 3 (.30) 2 (.45) 3 (.65) 4 (.90) 5 (1.13) 5 (1.53) 8 (-)
4 3 (.32) 5 (.45) 7 (.52) 4 (.63) 4 (.83) 3 (1.07) 4 (1.60) 8 (-)
5 3 (.30) 3 (.43) 4 (.58) 3 (.73) 3 (1.00) 4 (1.37) 11 (-)
6 4 (.30) 3 (.42) 4 (.62) 3 (.80) 4 (1.17) 5 (1.40) 8 (-)
7 3 (.32) 4 (.40) 6 (.50) 4 (.73) 2 (1.00) 4 (1.27) 4, died
8 3 (.30) 3 (.43) 3 (.62) 4 (1.00) 6 (1.33) 3, killed
9 3 (.30) 3 (.43) 5 (.58) 3 (.70) 4 (1.10) 6 (1.40) 7 (-) 8 (-)
10 3 (.32) 3 (.47) 3 (.72) 4 (1.00) 8 (-)
11 4 (.32) 3 (.42) 3 (.68) 3 (-) 5 (1.40) 8 (-) 9 (-)
12 3 (.32) 3 (.43) 3 (.67) 2 (1.00) 3 (1.33) 7 (-)
13 3 (.32) 3 (.45) 3 (.63) 4 (.87) 4 (1.17) 6 (1.50) 2, died
14 3 (.32) 5 (.45) 3 (.62) 3 (.93) 4 (1.37) 6 (-) 6 (-)
15 3 (.32) 3 (-) 4 (-) 2 (.87) 5 (1.33) 6 (1.80) 11, died
16 4 (.30) 4 (-) 3 (-) 3 (.63) 4 (.87) 5 (1.17) 3 (1.50) 8 (-)
17 3 (-) 1, died
18 4 (-) 3 (.38) 3 (.57) 3 (.87) 3 (1.27) 4 (-) 8 (-)
9 th 10th
12 ( -) 4 (-)
aSee footnote a, table LX.
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